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Original Communications 


AGE PERIOD CHANGES IN THE CERVIX UTERI WITH 
SPECIAL REFERENCE TO CANCER DEVELOPMENT* 

By Nathan Freedman, M.D., Montreah, Que. 

(From the Pathological Laboratories, McGill University) 


introduction 


T he characteristic histologic structure of the cervix uteri with its 
two distinct types of lining epithelium and tortuous racemose 
glands dipping down into the stroma, introduces into its tissue consti- 
tution a peculiar susceptibility to cell disturbances. Moreover, its 
physiologic history and the traumas and “chronic inflammations,” to 
which it is particularly exposed after parturition, furnish the neces- 
sary internal and external factors for abnormal and atyiiical growths. 
It is therefore not surprising to note the frequent occurrence of cancer 
in the cervix. The corpus utei*i, loossessing only one characteristic 
epithelium with a tubular type of gland, fulfilling a more constant and 
uniform function, is apparently not apt to develop atypical qualities. 

Authorities are agi’eed that the uterus is the most frequent location 
of all cancers occurring in women, and that the cervix is most com- 
monly involved. About one-third of all female atypical tumors are 
cervical cancers. Ewing,^ Peterson," and AnspaclU find that about 
90 per cent of cancel’s of the uterus occur in the cervix. 

It has been quite definitely established by clinical evidence, that an 
endocervieitis is the forerunner of cervical cancer, although this is not 
yet fully accepted by pathologists. In the so-called “precaneers” 
very suggestive pictures of potential cancers and incipient cancers 


•From a thesis presented in partial fulfilment of the requirements for the degree 
Master of Science in Pathology, McGill University, September 1928. 
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have been shown, but there has not been demonstrated a fully conclu- 
sive sequence from normal tissue into genuine cancer. 

T-he cervix, therefore, assumes a very important role in cancer 
prophjdaxis, particularly since it is so much more readily accessible 
for frequent examination as compared with the corpus. 

In this paper a detailed histologic study has been made of cervices 
of the different age periods, so as to gain a comjDarative view of the 
cell changes and their possible connection with the histogenesis of 
early cancer. No emphasis, therefore, is laid on the demonstration of 
actual cancerous tissue, but rather on the events leading up to its 
development. Particular attention is of coui-se given to the epithelial 
linings and glands, and less consideration to the other parts of the 
cerAux. 


TECHNIC AND MATERIAL 

Routine examination of cervices has been made but the material for 
this study does not necessarily come from consecutive patients, as some 
was derived from autopsy subjects and some from specimens removed 
for various surgical reasons. Sections were stained in hematoxylin- 
eosin, following the usual laboratory procedures. No study has been 
made of the specimens grossly, as onlj"^ the histology has been consid- 
ered. Cai’e has been taken to overrule artefacts caused bj^ sections 
being cut at various planes. This has been done by the study of serial 
sections (about everj^ tenth one being stained) and by careful differ- 
ential diagnosis of the cells. 

In aU, 124 specimens have been stained, 24 autopsy cerrices, and 100 
surgical cases, chiefly" inflammatory. They have been arranged ac- 
cording to the various age periods; viz., 1, fetal; 2, infantile; 3, adult, 
and 4, senile. Examined according to age, there wex’e as follows : 


1st decade 

7 specimens 

2ni decade 

2 specimens 

3rd decade 

15 specimens 

4tli decade 

49 specimens 

5th decade 

31 specimens 

6th decade 

13 specimens 

7th decade 

7 specimens 


124 


RESULTS 

1. Fetal Period .— fetus well illustrates the many evolutionary 
aspects which the lining membrane of the portio and the endoeervix 
present even before birth. Indeed it is an earlj'' example of the re- 
markable instability of the cervical lining membrane and the facility 
of interchangeability or metaplasia of its two types of cells. 

During the first months of intra-uterine life there is no differentia- 
tion in the lining epithelium between the utenis and vagina ; and the 
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portio is not in existence. Abont the fourth or fifth month there is an 
evolution of the vaginal epithelium into the squamous type, and. this 
gradually progresses upward until the lower part of the cervix has 
been penetrated by squamous epithelium. 

From the sixth month on, the cervix begins to assume its character- 
istic mucous epithelium, and this gi-adually pushes out the invading 
squamous tissue from inside of the cervix. Thus the dividing line be- 
tween the columnar and squamous types of cells comes to lie at the 
external os. In this process of differentiation, a seines of abnormali- 
ties can appear. Thus, rests of basal squamous epithelium may remain 
behind the mucous lining and later, according to the investigations of 
some writers, can undermine the columnar epithelium and produce 
so-called “metaplasias.” Also the squamous epithelium may remain 



« • -vi - . . 
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Pig. 1. — Cervix from infant three days old. View of endocervical portion. Il- 
lustrates a persistence at birth of an abnormality in fetal evolution, in which invading 
squamous epithelium, growing in from below as usual, has penetrated the endocervix 
deeply, remained behind, but has not been displaced by the downgrowing mucous 
epithelium of the cervix. A, is the persistent squamous epithelium of the portio, re- 
placing B, the typical ' mucous columnar epithelium of the endocervix. 


intact inside the cervix for a considerable distance upward, passing 
the usual boundary line of the external os. The columnar epithelium 
in its downward path sometimes oversteps the external os and reaches 
the portio (congenital erosion). (See Fig. 1.)' 

FischeF found these congenital erosion patches to possess crypts 
and glands, thus proving them definitely developmental malforma- 
tions.. He believed that these remains could continue on in later life 
and be the basis for the. formation of adult erosions.- • ■ 

* { 

2. Infantile Period . — Compared to the adult, at birth the lining epi-‘ 
thelium of the endocervix shows relatively higher columnar cells with 
their nuclei removed some distance from the basement’ membrane the 
glands are fewer in number. , ' ; 
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■A. variable time later on iii infancy the columnar cells begin to as- 
sume the adult appearance. In this series in sections from infants 
three weeks old, there is noticed in parts a descent of the nucleus 
toward the base of the cell, although for the most part the cells are 
still infantile in character ; while at two and a half months of age the 
fully developed adult type is apparent. 

3. Adult Period . — Under this heading can be grouped from a histo- 
logic viewpoint the prepubertj’-, puberty, nonpregnant, and pregnant 
adult cervices up to the menopause. There is little direct effect by 
these various physiologic influences on the cervix, which is inactive 
and I’eceives only passive results. 

Duiing menstruation the ceiwix is unchanged. In pregnancy, the 
connective tissue becomes softened and the muscle fibers become 
longer, with the cervical glands secreting more mucus (Prank®). Wil- 
liams® attributes the slight increase in size of the cervix to the in- 
creased hyperemia and notes very little hypertrophy of the muscle 
fibers. 

Although pregnancj’’ in itself does not materially alter the cervix, 
the after-effects of parturition are very important and fai’-reaching 
as regards the genesis and development of cancer. 

"WilliaBiss states that sliglit degrees of cervical laceration must be regarded as 
an accompaniment of childbirth. Blair BelP notes lacerations in many cases of 
so-called normal labor. DeLee* is astonished at the amount of damage even normal 
labor causes, and amazed at the complicity of the injuries. Danfortlis admits that 
nearly all, if not all, women who bear children suffer some injury to the cervix. 

Most cervical lacerations become infected and produce a cervicitis 
with its consequent evils. They need only be mentioned here, leucor- 
rhea, eversion, ectropion, erosion, hyperplasias of the epithelium and 
glands, cyst formation, etc. Thus, it is evident that following labor, 
a normal phj^siologic process, most women receive lacerations and 
attendant endocervicitis. Therefore, the occurrence of endocervicitis 
can almost be considered a usual event in childbearing women. 

Petersons Ras worked out the age distribution in his series of 406 cancers of 
the cervix. Most of the cases occur between the ages of tliirty-five and forty-five, 
when pregnancy and labor have already taken place and have left their sequelae 
behind. O’Brienio remarks that at this age of life only 9.16 per cent of women 
have not been married. Kellyn noted that 98 per cent of his series of squamous 
cancers of the cervix had histories of previous childbirth. Cullen^^ in 50 cases 
of squamous-celled carcinoma of the cervix found that only one bad not been 
through labor. It is pointed out by many writers that the number of pregnancies 
does not influence the occurrence of cancer of the cervix, but that the actual 
incident of a single labor is sufficient. Polakis quotes Graves’s findings of 91 per 
cent incidence of obstetric trauma preceding 538 cases of cancer of the cervix. 
He contrasts these results with a study of the hospital records of 4,815 cervical 
repairs, which included the operations of trachelorrliaphy, amputation, and cauteriza- 
tion. It was found that only 7 of these patients later developed cancer, and in 



FREEDMAN: AGE PERIOD CHANGES IN THE CERVIX HTERI 


5 


3 of them malignant clmnges were already present in the tissue at the time of 
the primary operation. 

Chronic endocervicitis is generally recognized as a great factor in the production 
of cancer. Cancer of the cervix was preceded hy chronic endocervicitis in 34 out 
of 48 cases (Polesew). Polakis makes the statement that “long-continued cervical 
inflamamtion may be considered a prodrome of cervical cancer, for it is but a 
step from the extreme cell proliferation with an orderly arrangement that occurs 
in hyperplastic endocervicitis and cervicitis, to the disorderly arrangement of 
embryonal cells found in cancer.” C. J. Miller^s believes that “endocervicitis is 
a condition to which may be truly applied that much-abused word, precancerous. ” 
Warthini7 upon examination of the cervix in several unmarried women who had 
previously received repeated traumas of this organ for a number of years through 



ISMg-. 2. — Cervix, patient aged sixty-eight. Erosion, Various stages of this condition 
are seen. As a result of severe inflammation, the stratified squamous lining of tire 
Portio has become macerated and is missing, C. The new columnar layer destined 
to cover the denuded suhepitbelial tissue temporarily has not developed as yet. A 
later stage of healing in which new squamous epithelium is overcoming the newly 
formed glands is seen at A and B. 


treatment by medical men, found “all sorts of early precancerous conditions, in- 
flammatory hyperplasias, atypical regenerations, and metaplasias, up to fully de- 
veloped carcinomas. ’ ’ 

Altliougli elironie endocervicitis may be caused by other etiologic 
factors, it is accepted that the most frequent cause is the tranma and 
lacerations of labor with consequent infection. The other causes of 
infection are chiefly gonoiTheal and those of pyogenic bacterial origin. 
Hess"® regards gonorrheal vulvovaginitis in children as involving the 
cervix rather than the vagina. When one considers that the uterus 
from the fundus to the extenial os is genn-free (Barbour"®), while the 
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vagina does liarbor germs, it can readily be appreciated why the 
traumas of labor cause most pathologic conditions in the cervix. En- 
doeervicitis is a very frequent condition, as 85 per cent of all women, 
single or married, have infected cervices (Polak^^). 

In our series, most of the patients examined had developed endo- 
eervicitis. These inflammatory cervices have been grouped, for pur- 
poses of study, under the following subdivisions: viz.. A, erosion of 
the cermx; B, epidermidalizatioii (metaplasia); C, hyperplasia of the 
squamous epithelium, and D, liyperplasia of the glands. 

A. Erosion of the Cervix . — Exclusive of the congenital type the 
adult erosions, according to Adair,-‘’occur very frequently during la- 



Pie 3.— Cervix, patient aged thirty-nine. Illustrating Uie first step in the process 
of epidermidaiization (metaplasia of columnar epithelium). High-power view. Be- 
tween the original coluninai' cells, D and the basement membrane is noucea a new 
layer of polygonal cells, the infraepithelial cells, E. 


bor. Out of 102 patients with normal labors, who were later examined 
by Kerwin,^^ he found 21 sliowing marked ceiwical erosions. 

These erosions showed various stages, the first being’ the loss of the 
portio sqnamous epithelium, resulting from the inflammation, thus 
exposing the subepithelial tissue. Underneath is a true picture of 
inflammation with many new glands formed. In the second stage 
occurs the first attempt at healing, and the ulcerated area is covered 
with true columnar epithelium which can better withstand the effects 
of the discharge. Soon squamous epithelium grows in from the mar- 
gins and in the third stage there is final healing, consisting of an over- 
run of squamous eiiithelium into the glands and underneath the col- 
umnar tissue undermining it. The glands maj’' become filled com- 
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pletely with solid plugs of squamous epithelium or their openings may 
be blocked, producing cysts. Finally, the filled glands flatten out and 
merge with the squamous layer, and thus the ulcer is completely 
bridged over. (See Fig. 2.) Thus, the erosion is a curious and loose 
mixture of squamous and columnar epithelium. 

Sevei-al authors hold that an erosion can become cancerous through 
overgrowth of the new squamous epithelium. Eden and Ley“" con- 
clude: “It will probably become in time established that it is the 
erosion which is accompanied bj”- deep cervical lacerations, by thick- 
ening and eversion of the lips of the cervix, and hi.stologically by 
abundant round-celled infiltrations, which is most liable to become 



Pig. 4. — Cervix, patient aged twentj’^-nine. Later stage of epidermidalization. In- 
creasing stratification at C, with differentiation into the flat desquamating type at A, 
Note how abruptly the normal columnar epithelium, B, joins the infraepithelial cell 
patches. 

cancerous. The form which occurs in nullipai’ous women is probably 
more benign.” Ewing has noted eaidy cancerous overgrowth of the 
edges of a chronic erosion, and he believes cervical erosion to be the 
most definitely established lesion known to precede cervical cancer.^® 
Rubin^^ discusses three eases of earljr cancer beginning in healing ero- 
sions. Stone-'^ mentions several investigators who have the same views 
on the origin of poidio cancers from erosions. Polak-® holds that cer- 
vical erosion is a constant precursor of cancer. 

B. Epidermidalization and Ej)idermoidalization ( 31 ef aplasia) of Co- 
lumnar Epithelium and Glands. — ^By this is meant a change from the 
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sin^le-laj^ered columnar type of cervical epithelium into several 
lashers of squamous tissue closely resembling that of the portio. 
Because of the doubt of origin of these new layers Plulimann-^ dis- 
couraps the use of the tenus “metaplasia of cylindrical epithe- 
lium’' or “stratification of cylindrical epithelium.” He stresses the 
adoption of the description “epidermidalization” when the stratifica- 
tion is normal in appearance, and the term “epidermoidalization” 
when the layers are atypical. This terminology is accepted in this 
paper. These changes can take place either on the surface of the 
endoceriux or in tlie glands proper. Cases where glands or stroma 
have been overcome by hyperplasia of the lining squamous epithelium 



Fig-. 5. — Cervix, patient ag-ed forty. Epidermoidalization process. Excessive 
atypical overgrowth of new squamous cells along the walls of a large duct, penetrat- 
ing into glands and overcoming them ; and also dipping down into the stroma. At 
A and S a view is given of the beginning of the process, with new cells piling up 
under the columnar epithelium normally lining the duct. Further up at € is the 
increasing stratification in glands and stroma. These masses of cells consist an 
outer rim of prickle cells with a central collection of flat desquamating cells. The 
unaffected duct lining is shown at D. Picture is suggestive of a carcinoid condition. 

■wMcli lias peneti’atecl deeply are not included in this subdndsion but 
are studied later under the heading of “hyperplasia of the squamous 
epithelium.” It is possible, howevei', to haA'e in the same section ex- 
amples of the so-ealled metaplasias and squamous hyperplasias. 

The stratification develops layer upon layer, although it is irregu- 
lar in tempo of growth. Thus vazdous stages of epidermidalization 
can be seen at one and the same time in the field examined. The most 
frequent appeai*ance is that resembling a piling-np of the cells of the 
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lowest layer of squamous epithelium, the hasal-celled layer. (See 
Figs. 3 and 4.) 

In some cases the epidermidalization formation becomes greatly ex- 
aggerated. There results a remarkable proliferation of dense masses 
of squamous epithelium which are definitely atypical and suggestive 
of the “precancer” state. (See Fig. 5, which illustrates “epidermoid- 
alization.”) 

If one accepts the view that epidermoidalization is a precancerous 
state, the milder cases of epidermidalization can be explained as the 
earliest stages in the development of potential squamous-celled carci- 
noma. 



Pig. 6. — Cervix, patient aged forty-five. Squamous epithelium hyperplasia and 
do'wngrowth. Note Uie epidermized glands. A, the masses of ingrowing squamous 
epithelium, B, and the various unaffected columnar parts, C. 

There is noticeable in these cases, both types, an inflammatory con- 
dition or cervicitis. This seems to be the exciting factor for the pro- 
duction of these new cells. Pluhmann”’^ found cervicitis to be present 
in every case of epidermidalization he examined. In 1195 consecutive 
specimens of the cervix uteri he found 59 cases of epidermidalization 
in various stages of development. In this series of 124 specimens there 
were 15 cases of epidermidalization and epidermoidalization, all oc- 
curi'ing in eeiwicitis. 

Fluhniann27 gives a very good summary of the various theories advanced for 
the genesis of the new laj-ers of cells concerned in epidermidalization. According 
to Eichholzss and Frankl,29 tl)ey originate from the basal cells of near-by squamous 
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epithelium. Against this theory is the occuirence of epidermidalization at the 
tips of polyps and deep in glands where no adjacent squamous epithelium is 
present. Eobert Meyerso believes tliat congenital nests of squamous epithelium 
left underneath the columnar epithelium undergo new growth and substitute the 
cyUndrical epithelium. KaufmannSi and Ocriss in 1906 concluded that there was 
a definite metaplasia of the cylindrical into squamous epithelium and that tliese 
infraepithelial cells were a transitional phase. 

Eiehholz 2 s and Geller^s also presume that certain embryonic undifferentiated 
cells can be included in cjdindrieal epithelium and possess the potentiality of de- 
veloping into either type of tissue. Krompeehersi believes that cylindrical epithelium 
possesses a basal-cell layer which is embryonic and can differentiate into squamous 
epithelium. 

C. Hyperplasia of the Squamous Epiihelinm . — In this instance there 
is an increase in the cells of the various layers of the portio squamous 



Fig. 7. Cervix, patient aged thirt.v-three. Epiderniization of gland through exces- 

sive downgrowth of surface squamous epithelium. At A there is mailed prolifera- 
tion of squamous cells into rupture through the basement membrane. The cells here 
are 'beginning to assume an abnormal appearance. The picture is that of a carcino a 
change. 

epithelium. As a result the undulating lower border of the epithe- 
lium becomes very irregular through downgrowth into the stroma. 
All stages of hyperplasia can be seen, from the simplest with small 
flat papillary dowugrowths to the extensive showing extremely long 
pegs of squamous epithelium invading the deeper layers of the stroma 
and overcoming glands. It is these severer grades of hj^perplasia that 
may possess some of the attributes of cancer, and are definitely labelled 
precancerous by many writers. 

The squamous epithelium replaces the columnar epithelium of the 
surface or glands by direct extension and thus differs from the process 
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of epidermidalization previously described. Some of the sections, how- 
ever, show the tivo conditions existing on the same slide. (See Figs. 
6, 7 and 8.) 

From these sections, it is not difficult to understand how the elon- 
gated pegs of squamous epithelium could infiltrate the stroma in the 
malignant fashion upon further irritation. 

Several of the hyperplastic specimens examined exhibit a homy 
layer, which normally is absent. None of the sections show any pearl 
formation. 

The condition of squamous epithelium hyperplasia and downgrowth 
seems to be a frequent one. Including mild cases of hyperplasia there 



Fig. 8. — Cervix, patient aged thirty-four. Papilloma of the cervix. Illustrative of 
a leukoplakia condition. Extraordinary broadening of the squamous layers, the epithe- 
lium being about six times as broad as the normal lining. A, upper border of squamous 
epithelium ; B, lower border ; G, overshadowed sti oma. 

were found in this series of 124 eases, 29 such specimens. The etio- 
logic factor at the base of these hj^perplasias is cervicitis and this is 
very evident histologically. 

White and Weidmanss studied epidermal hyperplasia at the margins of cutaneous 
ulcers, and concluded that “every gradation of hyperplasia occurs among such 
ulcers, even to those which mimic early epithelioma perfectly as e.xpressed his- 
tologically. ’ ’ 

Itchikawa and Baumso painted rabbits' cars with tar and could trace the de- 
velopment of carcinoma in some animals from the marked hyperplasia and hyper- 
keratosis of the epithelial cells, especially the cells of the hair follicles. The 
hyperplastic areas developed into follicula-epitheliomas and then there was further 
progression into definite carcinomas. 
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Since about 9i to 98 per cent o£ all cervical carcinomas are of the 
squamous-cellecl type, the study of excessive squamous-celled hyper- 
plasia looms up as of the greatest importance. 

D. Sypej pldsia, of Glands . — Several of the inflammatory cervices 
are characterized on section by a hyperplasia of the glands. The 
glands increase in number and may either be collected into patches or 
lie discrete. The increase varies, and in some the proliferating glands 
may be so numerous and with little intei’vening stroma as to suggest 
the formation of adenoma. The lining of the glands is mainly high 
columnar, which, however, can be changed to a low flattened type 
when the glands become cj'^stic and are filled with much secretion. 



Fig-. 9. — Cervix, patient ag’ed thirty-four. Case of endocervicitis. Glandular hyper- 
plasia simulating- adenoma. 


Manj’’ glands are noticed with papillomatous projections into the 
lumina. Occasionally an increase in number of lining layers may be 
noted. See Fig. 9. It shows one of several patches interspersed in the 
stroma. In this series there were 8 other such glandular hyperplasias, 
although they were lesser in degree. 

Huggiiis37 presents an illustration of this type in a polyp of the cervix and 
remarks that “the rather rare condition of adenocarcinoma occasionally starts in 
this type of growth.” Stone’s illustrationss resembles Pig. 9, and he remarks: 
“There are glandular hyperplasias which lead to adenoma or adenocarcinoma. 
Adami and McCraess recognize that there is a difference in degree only and not 
in kind between the inflammatory or irritative hyperplasia of glandular epithelium, 
the adenomas and finally the malignant glandular carcinomas. 
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YeomansSB discusses rectal adenomas. He believes tliat in their early stage there 
is a diffuse marked hypertrophy of the epithelial lining and quotes E%ving to that 
effect. He also mentions the view of Verse that irritation (bacterial, chemical, or 
mechanical) is a predisposing factor. He concludes, after remarking on the fre- 
quency of malignant changes of these adenomas: “Both clinically and by histologic 
study of the specimens, the transition from simple inflammatory hyperplasia to 
tumors pathologically cancerous can be traced through the stages of inflammation, 
gland cell hypertrophy and hyperplasia, and adenoma to definite adenocarcinoma. It 
is a logical inference that continuance of the irritative factors that induce the 
adenoma stimulate epithelial hyperplasia until it breaks through normal bounds and 
becomes malignant.” 

Senile Period . — This period includes the changes incident to “old 
age” and those due to sexual senility or the menopause. The cervix 
begins to atrophy and to undergo I’egressive and degenerative changes. 

An interesting condition is seen in Fig. 10 (autopsy specimen, age 
fiftj^-three). In this ease the cervix is undergoing senile degeneration 



Pig:. 10. — Cervix, patient aq^ecl fifty-three. Senile involution hyperplasia. In a field 
of senile degeneration is noticed a new hyperplastic condition of epidermization and 
gland formation. Note at A the new polygonal cells which are growing on the senile 
flat cuboidal lining, B. The newiy formed glands are very evident. Some spots in 
the duct walls are still untouched by senility changes. 


and the pi’oeess is greatly varied in diffei’ent parts. There is a marked 
hyperplasia of glands which is unusual for this age period. At one 
spot “A” the senile cuboidal lining laj'er merges with a patch of epi- 
dermization consisting of polygonal cells; in other words, there is a 
new formation of hyperplasia on the site of a senile degeneration. 

EegTessive hyperplasias are known to precede cancer, especially in 
the breast and prostate of seniles. According to Ewing^ the chief 
condition pi’edisposing to prostate cancer is chronic prostatitis, usually 
with hypertrophy. He makes the statement: “Whatever the nature 
of prostatic hypei-trophy may be, it is clear that the influence of phys- 
iologic involution is concerned.” He quotes other authorities who 
hold that 13.3 to 16.5 per cent of enlai'ged prostates after fifty years 
of age become malignant. 
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The skin in senile degeneration nia}^ show signs of old age and then 
be followed by marked hyperplasia which may proceed into the car- 
cinomatous stage. OerteP® in routine examination of normal involut- 
ing breasts and prostates notes the frequent occurrence of carcinoid 
changes (potentially cancerous) and illustrates the growth of the pro- 
liferative atypical cells into duet lumina of these organs, and also to 
the outside of the duct wall. He describes the potentially malignant 
cells as follows : “These cells change their morphologic and tinctorial 
characters, assume appearances of altered differentiation with atypi- 
cal shape and size and develop disturbed nuclear-plasma relations. 
Such abnormal cell types are also seen to undergo excessive hyper- 
plasia.” He finds these cell changes “not only in connection with 
general and otherwise typical glandular hyperplasia, but also in areas 
of gland reduction and collapse.” 

DISCUSSION 

One is struck by the ready interchangeability between the tivo epi- 
thelia of the cervix throughout the different age periods. This occurs 
developineutally, physiologically, and pathologically. Far more fre- 
quent is the change of columnar into squamous epithelium, as has been 
sufficiently illustrated. Tlie erosions, perhaiis, give an example of the 
transformation of squamous epithelium of the portio to that of the 
columnar type. 

Several writers have attested to the occurrence of metaplasias of 
the cylindrical epithelium of the endometrium. These have been shown 
to occur in menstruation, pregnancjq and after the menopause (Klein,^^ 
Mueller,^* Moei’icke"*^). Hitsehmann V'* theory for this metaplastic 
occurrence in the endometrial epithelium is that the uterine mucosa 
retains the old embryologic characteristics of the miillerian ducts and 
has the power to transform into either tj'pe of epithelium. If one 
accepts this view, the cervix would naturally also possess this potenti- 
ality of epithelial differentiation. 

Ontogenetically stratified squamous epithelium and cjdindrical epi- 
thelium are closely related and both possess the natural ability to 
cover up exposed surfaces, although in the cervix the squamous epi- 
thelium is much more active in this respect. Squamous epithelium has 
greater powers of resistance than cylindrical, and this would explain 
the mai’ked growth of the squamous layers in the erosions and in the 
so-called “metaplasias” of columnar epithelium. The stratification is 
laid down as a protection against the chronie irritant but nnfortu- 
nately in many cases has the tendency to overstep bounds and to 
devmlop along atypical tendencies. 

It would appear that there is a loss of balance between the two lin- 
ing tissues of the cervix, as if the two epithelia were antagonistic and 
in opposition to one another. They are restrained, but there is a 
stronger tendency for the squamous cells to overrun -the picture. 
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As sliown above, even in the normal there is no fixed union of the 
two epithelia at the external os, but one can overstep into the other. 
This imbalance is greatly exagg-eratecl following injury and inflam- 
mation, especially after labor, when in addition there is a strong 
inclination for the hyperplastic squamous epithelium to grow down- 
ward in the stroma. In other words, the cervix is a restless tissue and 
exceptionally liable to take on atypical growth due to the possession 
of two easily interehangeahle epithelia. 

Although none of the sections in this series can be classified as can- 
cerous, yet a fair number are labelled “precancerous.” There is much 
uncertainty as regards the meaning of this ill-used word. This is 
because of the lack of definite criteria that are characteristic histo- 
logically of this condition, and the fact that not all precaneerous 
lesions go on to definite cancer. Because of this doubt the personal 
factor enters very largely in the matter of diagnosis of future cancer 
of the cervix from section examination, although clinically it is well 
recognized that there is a precaneer stage. 

Scliavienstein,<5 Seliottlander,<G Ewing, i and EubinSJ describe as characteristic 
of incipient carcinoma the following: 

1. Irregular arrangement of cells. 

2. Loss of cell boundary. 

3. Abnormally close juxtaposition of cells. 

4. Changes in chomatin network. 

5. Changes in protoplasm toward stains (eosinophilia). 

Findley^i agrees with Ewingi who concludes that “when atypical hypertrophic 
and hyperchromatie cells are growing downward from the epidermis or fill enlarged 
gland alveoli the diagnosis of beginning carcinoma is justified. ’ ’ Franks doubts 
the possibility of diagnosing early cancer in “conditions which, lacking as we 
do absolute histologic criteria of early malignancy, may as well prove to be 
harmless epithelial proliferation." He believes that a carcinoma is unmistakable, 
and insists that “w'hile a specimen may be suspicious, in a given case w'e are 
dealing either with a cancer or not." He quotes Lubarsch as saying that cancer 
should be diagnosticated only “when one has found sure and clear criteria of de- 
structive growth." Frank doubts Ewing’s belief that we may be dealing w'ith a 
condition “in the process of becoming cancer." 

Healyis does not find the gross appearance of early carcinoma of the cervix 
tj’pical and admits the diifieulty of distinguishing chronic cystic and interstitial 
cervicitis with erosion from moderately developed or early infiltrating epidermoid 
carcinoma with ulceration. The weight of opinion, however, seems definitely to 
establish the conviction that there is an earlier predisposing phase of cancer, the 
precancer stage. 

As previously mentioned, not all precancers turn into genuine cancers later. 
Various writers (Pluhmann,27 L ’Esperanee,*3 Stone,25 etc.) who believe in the 
evolutionary possibilities of development of cancer from the precancer stage, doubt 
whether all such precancers turn into malignancy. Some of the artificially produced 
tar cancers in animals do not develop into genuine cancers, although possessing a 
cancerous picture histologically. Borst suggests the term “carcinoid" rather 
than precaneerous," ■which ordinarily presumes a cancerous termination.’ In 
other words a carcinoid condition is potentially able to develop cancer, but does 
not necessarily do so. ' ■ 
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American journal op obstetrics and gynecologt 

Gynecologists are very nnie}i impressed witli the frequency and viru- 
lence of cendeal cancer and stress the necessity of early diagnosis. The 
majority believe in histologic examination of any suspicious tissue. 
Meyer and Kaufman®® made biopsies of the portio in 146 cases, and 
found cancer in 26. In only 15 of this group had the clinical diagno- 
sis been made. In 2 cases of this series the microscopic examination 
revealed cancer when it was not even su-spected. 

Immediate examination and repair of the large number of cervical 
lacerations oceuning at labor is now ui*ged. Some advise postpartum 
examinations with subsequent early repairs. The profession is be- 
ing constantly advised on the signs of early cancer of the cemdx, 
L 'Esperance^® suggests “sj^stematie vaginal examination of women in 
the cancer zone, especially those who have borne children.” All 
should view the cervix in the same light as Charlton®^ who aptly 
writes: “Let every chronically infected cervix be approached, not 
as a cervical catarrh, not as an hypertrophy, not as a laceration, but 
as the prologue of an epithelial di-ama whose curtain may be malig- 
nant death.” 

CONCLUSIONS 

Microscopic examination has been made of 124 ceiwices, mostly eases 
of cemdcitis (24 autopsy and 100 surgical). The following eonelusions 
are presented; 

1. The cerrtx is a restless organ with its tissue components continu- 
ally in a state of imbalance. 

2. There is a remarkable facility of interchangeability of the two 
lining epithelial types at all age periods. 

3. Prom the very beginning, during the fetal period, there is no 
fixed union of the two epitlielia at the external os but one can over- 
step into the other. 

4. At labor the cerrtx is especially prone to develop an endo- 
cervieitis, due to the production of cervical lacerations. 

5. Because of the restlessness of the cervical epithelia, endoeervicitis 
is of great significance due to the metaplasias of the columnar lining 
and excessive downgrowth and thickening of the squamous epitlieiinm 
which follow. 

6. Many of the results of endoeervicitis represent a precancerons 
stage, which need not necessarily go on to true cancer development. 
For these the term “carcinoid,” suggested by Borst, is preferable. 

7. In senility the regressive h^'-perplasias have to be considered in 
the light of a precancerons, or better, a dysontogenetic condition. 

8. In the prophylaxis of cancer of the cervix, cervical lacerations 
should be quickly repaired. The local histologic examination in sus- 
picious cases should be augmented by the clinical records. Surgery is 
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to be followed if tbe precaticeroiis stage is greatly aggravated and 
true cancer seems imminent. 

I Avisli to aclsno'wledge my indeLteflncss to Piofessot Horst Oertel fov lus kindly 
interest and helpful suggestions. 
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ETIOLOGIC FACTORS IN CARCINOMA OF THE CERVIX^ 

Hr Frank R. Smith, M.H., New York, N. T. 

INURING tile last few years a great deal of information has been 
^ published concerning the structural classification, pathologic and 
clinical behavior, and the treatment of carcinoma of the cervix, by 
prominent clinicians,^- -■ ® but, with relatively few exceptions, the 

etiology of the disease has been carefully avoided. 

Cullen® reviewed the various conspicuous theories of malignancy 
(heredity, trauma, Cohnlieim’s cell inclusion, Ribbert, Virchow, para- 
sitic) and finally agreed with Hannseman and Hauser that cancer is 
primarily a disease of the epithelium, but emphasized our ignorance 
of the causes of cell alteration. Such authorities as Bloodgood,® Mal- 
lory,® Councilman^® and Scliiller^^ have agi-eed as to the uncertainty 
of the origin of cancer. Ewing^ suggests that there are different fac- 
tors in the different types of malignancy found in various anatomic 
locations. 

Many writers have noted cancer of the cervix to be a disease of the 
poor and ill-nourished classes. Theilhaber believes that cancer devel- 
ops in poorly nourished oi’gans and cites as a factor that the menstrual 
life of the poorer classes averages five to six years less than that of 
better constituted women. 

Frazer 22 points out as factors in the causation of cancer: Chronic Irritation, 
coupled with a Predisposition to the disease. Loebz® and Sije24 believe that any, 
inherited resistance to the development of cancer can be overwhelmed by a chronic 
irritant of sufficient strength. 

Bailey25 suggests as a basic cause of cancer of the cervix that there are many 
initial causal factors concerned in the production of an intermediate causal factor 
which is constant. This intermediate causal factor is the inflammatory exudate 
in contact with the epithelium. 

Shaw 2 G states that there is no specific substance which alone is caneerogemc; 
the specificity lies in the physicochemical complex of viscosity, insolubility in the 
tissue fluids, and toxicity. 

Stone , 12 Graves, 12 Healyii and others have pointed out as a factor, the trauma 
of parturition with its resulting laceration of the cervix, ectropion and erosions. 
In the statistics of Healy,ii Farrar,!® Leipman, Kolblouch and Theilhaber, in 
whose series nulliparae represent only 2.5, 4.0, 1.77, 4.6, and 2.9 per cent respec- 
tively and the number of patients with pregnancies varied between 92 per cent and 
98 per cent, tliis factor is shown to be relatively constant. 

However, since many women of the poorer classes, having multiple pregnancies, 
do not develop cancer of the cervix, other factors must he involved. Howitz,ii in 
reviewing cervix eases at The Mayo Clinic, has reported that in spite of their noted 
fertility and longevity, the disease was only one-fourth as frequent in Jewesses as 
in Gentile women. Ij ’E sperance®® has suggested the possibility of the failure of 
younger Jewish women to observe the Mosaic Laws as a factor in the increasing 

iRead at the Obstetric and Gynecologic Section of the N'ew York Academy of 
Medicine, May 27, 1930. 
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evidence of cancer of the cervix among Jewish women, and work is now being done 
by her from this angle. Eeelis and many others have stated the necessity of clean- 
ing np erosions and low-grade infections as prophylaxis against cervical cancer. 
Smith, Smithwick and Eogersis in 1928 reported that of 550 eases of cancer of the 
cervix only 2 had had trachelectomies performed and not one had been treated 
with the cautery. Also of 1150 cervicitis eases treated with a cautery between the 
years 1914 and 1923, not one had developed cancer of the cervix at the time of 
this publication. Surely, then, there must be other factors than the lacerated 
cervix and associated ectropion of mucosa, as induced by the trauma of parturition. 
Adairis suggests that one must look for chemical and bacterial, as well as mechanical, 
factors. 

Witli tliese factors in mind, a series of cases of known carcinoma of the 
cervix has been compared with a practically equal number of patients 
Avho have escaped the disease, in the attempt to discover wherein the 
two series differ and with the hope of finding possible etiologie factors. 

Because of the constant high percentage of women who have had 
pregnancies, in all the reported cervical cancer series, only patients 
that had had two or more pregnancies and had reached the age of 
cancer incidence have been selected for the control group. Knowing 
cancer of the cervix to be a disease of the poor, all of the control grouj) 
were selected from patients in the clinics and wards of Memorial and 
other hospitals. The statistics were obtained by personally inter- 
viewing each of the 226 cancer patients and the 202 patients of the 
control group. The cancer patients were taken from the Gynecologi- 
cal Service of Memorial Hospital. 


Table I. Glassification op Ganceb Series as to Marriage and Pregnancies 



number 

j per cent of total 

Total number of eases 

226 


Married 

222 

98.2 

Single 

4 

1.8 

Married but no pregnancies 

12 j 

5.3 

Pregnancies ' 

210 ! 

92.8 


This shows the classification of the cancer series with the low per- 
centage (1.8 per cent) of nulliparous women and the high percentage 
(92.8 per cent) of women having pregnancies as a constant factor in 
the selection of control patients. 


Table II. Classification of Control Oases 


lesions 

number 

Breast 

58 

Fibroids 

54 

Pregnancy 

52 

Stomach 

3 

Ovarian 

6 

Vulva 

3 

Senile vaginitis 

6 

Endometritis menopause 

19 

Lymphosarcoma skin j 

1 

Total ' 

202 
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This is the classification as to diagnosis of the control patients. It 
IS to he noted as a possible weakness in the selection of controls that 
52 were maternity patients in wards of New York Lying-In Hospital; 
a weakness because practically no time elapsed between the last deliv- 
ery and the time of interviewing the patient, hence, theoreticaUy, not 
time for cancer to develop. Howevei-, all of these 52 cases were be- 
tween thirty-six and forty-six years of age (37 being under forty 
years, 15 over forty years) and had had more than two children, and 
eight years or more had elapsed since their first delivery. 


Table III. Compaeison op Two Series as to Hationalitt 



I CARCINOMA 

1 CONTROL 

NUMBER 

PER CENT 

NUMBER 

PER CENT 

Black 

20 

8.8 

31 

15.3 

White 

206 

91.1 

171 

84.6 

German 

20 

8.8 

17 

8.4 

Italian 

74 

32.7 

30 

14.8 

Jewish 

15 

6.6 

33 

16.3 

Greek 

2 

0.8 

0 

0. 

Irish 

45 

19.4 

52 

25.7 

Polish 

8 

3.5 

3 

1.4 

Others 

42 

18.5 

36 

17.8 

Total cases 

‘ 226 


202 



The comparison of the two series as to nationality is of interest 
because it shows Italians to make up about a third of the cancer group. 
While cancer of the ceiwix is knoivn to be prevalent among Italians, 
their relatively large proportion in this series may be misleading be- 
cause of Memorial Hospital’s large Italian clientele. 


Table IV. Comparison of Cancer and Control Series as to Average Age, 
Nxtmber of Pregnancies, and Time Since Last Pregnancy 



1 CARCINOMA 

1 CONTROL 


NUMBER 

PER CENT 

NUMBER 

PER CENT 

Total 

Average age 

Youngest 

Oldest 

Under 40 years 

Average number pregnancies 
Average time since last pregnancy 
Last pregnancy within five years 
Last pregnancy u-ithin ten years 

226 

210 (Preg.) 
46.0 yr. 

26 yr. 

66 yr. 

! 50 

3.9 

17.5 yr. 

17 

53 

22.1 

8 

20.4 

202 

44.2 yr. 
36 yr. 
69 yr. 
52 

3.4 

16.5 yr. 

52 

57 

25.7 

25.7 

28.4 


While the average age of the control group at the time interviewed 
is forty-four and two-tenths years as opposed to forty-six years for 
the cancer group (Paek's^^ average age for all cases of cancer of the 
cervix at Memorial Hospital is forty-eight years), the range of ages 
was higher in the control group and excluding the 52 maternity 
patients, the average age of the remaining controls was forty-seven 
and two-tenths years. The number of patients under forty years of 
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age and the average number of pregnancies for each patient shows a 
favorable comparison in the two groups. The average time since the 
last pregnancy is about equal including all . cases. Excluding the 52 
maternity cases this average time for the remaining control patients 
is twenty-three years. The only control patients having the last preg- 
nancy within five years were the 52 maternity patients. Only 5 of the 
remainder of the controls had their last pregnancy within ten years, 
giving a total of 57 patients which compared satisfactorily with the 
cancer group. 

Thus it would seem that the selection of these patients as a compari- 
son group is justified. 


Tabus V. Comparison op Types op Menstruation 


1 

menstruation 

1 CARCINOMA 1 

1 CONTROL 

NUMBER 

per cent 

NUMBER 

PER CENT 

Age of onset (average) 

Average duration i 

Irregularity 1 

13.7 yr. 
4.7 days 
28 

j i 

12.3 

14 yr. 

4.8 days 
32 

15.8 

Dysmenorrliea j 

130 

i 57 ..5 ' 

81 

1 40.1 

Dysmenorrliea after marriage 

12 

[ 5.3 

9 

4.3 


This is a comparison of types of menstruation. There is practically 
no marked variation between the two seines. The group having dys- 
menorrhea at any time show the only noticeable difference and be- 
cause of the difficulty of discounting the individual varieties of each 
patient’s estimation of her dysmenorrhea this slight difference is dis- 
carded in concluding that menstruation is not a factor in carcinoma 
of the cervix. The time since menopause has not been considered, as 
a great many of the carcinoma group had not appreciated any onset of 
menopause. This is possibly a field for further investigation. 


Table VI. Cojifarison as to Pregnancies, Marriage Age, and Interval 
Between Marriage and Child Birth. 



1 CARCINOMA 

1 CONTROL 

NUMBER 

PER CENT 

NUMBER j 

PER CENT 

Average number of pregnancies 

3.9 


' 3.4 


One pregnancy only 

40 

19.0 

0 

0 

Three or more pregnancies 1 

138 

65.7 

131 

64.8 

Miscarriages ! 

43 

20.4 

29 

14.3 

Average marriage age 

20 yr. 


21.4 yr. 


Average time before first baby 

2.4 yr. 


1.4 yr. 


Pirst bab}' witliin one year after 





marriage 

6 

2.3 

97 

48.0 

First baby within two years after 

i 




marriage 

70 

33.3 

175 

86.6 

First baby after two years 

140 

66.6 

27 

13.3 


The average number of pregnancies and the average number of 
patients having three or more pregnancies show a practical equality. 
Of course, there were no patients, having one pregmancy only, in the 
control group. The number of patients having miscarriages seems 
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surpiisingly small m both, groups, but WGre the figures obtained. No 
information was sought as to percentages of induced abortions. This 
would possibly be of interest for its bearing on instrumentation of the 
cervix. The average marriage age was slightly higher for the con- 
trols. The average time between marriage and the first delivery shows 
a significant difference (two and four-tenths years for the cancer group 
as against one and four-tenths for the control). This leads to further 
speculation as to the use of contraceptives in spite of the belief that 
birth control is not practiced among the poor. Especially is it of im- 
portance when we consider that 66.6 per cent of the cancer group had 
their first deliveiy more than two years after marriage, as opposed to 
only 13.3 per cent for the controls. This is taken as the first possible 
factor in carcinoma of the cervix. 


Table VII 


TYPE DOUCHE 

j CARCINOMA 

j CONTROL 

number 

PER CENT 

NUifBER 

PER CENT 

Lysol 

103 

49.1 

37 

18.1 

No douche 

41 

19.5 

58 j 

28.7 

Salt 

20 

1 9.9 

18 1 

8.9 

Boric ' 

18 

, 8.5 

27 

13.4 

Water 

15 

7.1 

! 49 

24.2 

Soda hicarh. 

8 

3.8 

7' 

3.4 

Peroxide 

1 


0 

1 

Alum 

2 

less 

2. 

less 

Potas. permang. 

2 

than 

2 

than 

Luko 1 

0 

1% 

1 

1% 

Mucol 

0 


1 



It is of some interest to note that only two-thirds as many cancer 
patients as controls used no douches at all. No attempt has been made 
to determine the frequency of douching nor the strength of the solu- 
tion used. All types of douches taken are tliose used before the onset 
of symptoms. 

Striking is the increase in the number of cancer patients using 
Lysol douches OA’'er those of the control group. Lysol is a saponified 
product of coal-tar containing cresol, wliich in turn comes from beech- 
tar by distillation. Since 1914, when Yamagiwa"^ and Itchikawa suc- 
ceeded in producing papillomas in rabbits’ ears by repeated applica- 
tions of tar, we have found the tars and- oils in universal employment 
in the experimental production of cancer. Woglom”® quotes industrial 
evidence that ci-eosote oil produces cancer, De Jong,-® Meyer and 
Martineau report squamous carcinoma developing on an eczematous 
area which had been painted daily for several years with coal-tar to 
allay the itching. As eczema is not known to be followed by cancer, 
they believed it reasonable to blame the tar for the production of the 
cancer. On the sole basis of the comparison between the cancer pa- 
tients and controls, the use of L 3 'sol douches is taken as the second 
possible etiologic factoi* in carcinoma of the cervix. 
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There was a moderate increase for the cancer group over the con- 
trols in the number of patients having one or more instrumental 
deliveries, but in this age of so-called prophylactic forceps in primip- 
arae, this difference can hardly be given much weight. Those patients 
having, howei'er, more than one instrumental delivery show that there 
were nearly five times as many in the cancer as in the control group. 
This is taken as the third possible factor. 


Table VIII. Compaeison op Cancer and Control Group as to Instrumental 
Deliveries, Dry Labors, Cervicitis, and Treatment 



CARCINOMA 1 

, CONTROL 

NUMBER 

PER CENT 

NUMBER 

PER CENT 

Instrumental delivery 

63 

30 

48 

23.7 

More than 1 instrumental delivery 

21 

10 

5 

1 2.4 

Dry labors 

128 

60.9 

41 

20.3 

More than 1 dry labor 

44 

20.9 

9 

4.4 

Both instrumental and dry labor 

39 

18.5 

8 ! 

3.9 

Leucorrhea 

59 

28 

81 

40 

Oases receiving anj' treatment 

3 

1.4 

63 

32 

Per cent cases entitled that re- 





ceived treatment 


5 


77.7 

Tracheleetomy 

3 


5 


Cautery 

0 


18 


Clinic or doctor 

0 


40 



Table IX. Etiological Eactors in Carcinoma op Cervix 

1. First baby more than 2 years after marriage. 

2. Use of lysol douches. 

3. More than one instrumental delivery. 

4. Dry labor. 

5. Untreated cervical lesion as manifested by leucorrhea. 



CARCINOMA 

CONTROL 

NUMBER 

PER CENT 

NUMBER 

PER CENT 

All factors present 

3 

1.3 

0 

0 

4 factors present 

8 

3.5 

0 

0 

3 factors present 

45 

19.5 

4 

1.9 

2 factors present 

105 

46.4 

23 

11.3 

1 factor present 

42 

18.6 

41 

20.7 

Cases with one or more 

203 

89.8 

68 

33.6 

No factors present 

23 

10.1 

134 

66.2 

2 or more factors present 

161 

71.2 

27 

13.3 


Dry labors show an astounding difference (60.9 per cent for the 
cancer group to only 20.3 per cent for the control). This is accentu- 
ated by 20.9 per cent of the cancer group having more than one dry 
labor as against onls’' 4.4 per cent of the controls. Therefore, dry labor 
is taken as the fourth possible factor. 

Leucorrhea, taken as the indication of cervicitis, erosion and prob- 
ably laceration, occurred in more controls (40 per cent) than in 
patients of the cancer group (28 per cent). This might mean that the 
cancer group were too careless of body hygiene to recognize the 
leucorrhea, though the fact that more cancer patients than controls 
used douches would seem to dispute this supposition. It is of great 
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significance, liowever, tiiat of patients rectuiring’ treatment for leucor- 
rliea, 77.7 per cent of the controls received it as opposed to only 5.0 
per cent of the cancer group. Tlierefore, untreated cervical lesions as 
manifested by leucorrhea is taken as the fifth possible factor. 

It is of interest that the eonti’ol and cancer gi’oups are about equal 
in the number of patients ha-idng present any one of these possible 
factors only, but with the increase of the number of these factors 
present, the inequality in percentage comiiarison progressively in- 
creases. Of the 23 cancer patients having no factor present the 4 
single women and the 12 married but never pregnant women should 
be further discounted because these 16 women could be considered as 
being exposed to only two of these factors (i.e., Ij^sol douches and un- 
treated cei'vieal lesions) although the first factor must be considered 
with the 12 manned patients. Eleven of the ,23 cancer patients with 
none of these factors present are of the group of 16 that have had no 
pregnancies. 


conclusions 

1. Parturition ivith its resulting damage to the cervix is a generally 
accepted etiologie factor in cancer of the cervix. AVith the majority 
of cancer patients pronng to be multiparous, this factor increases in 
importance with the number of pregnancies. 

2. The incidence of the disease is known to be higher in the poorer 
classes. 

3. By comparison of a series of cancer patients with a control series 
with the two known factors constant in each series, there are appar- 
ently five additional possible factors. 

a. Leng-th of time between marriage and first delivery (more 
than two years being selected for these statistics) with the 
suggestion of a possible field for investigation as to contracep- 
tives used. 

b. Use of lysol douches. 

c. More than one instrumental delivery. 

d. Dry labor. 

e. Untreated cervical lesions as manifested by leucorrhea. 

4. One of these five possible factors only was not present more often 
in cancer patients than in the control group but, with the incidence of 
two or more of the factors present, the inequality in percentages of 
each group total progressively increased with the increase in number 
of factors. It can certainly be considered that when two or more of 
these additional factors are present with the known factors of partu- 
rition and poverty, the incidence of cancer of the cervix is increased. 

5. Menstruation is not shown to be a factor in carcinoma of the 


cervix. 
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6. Possible factors suggested as fields for further investigatiou are : 

a. Incidence of induced abortions with special reference to in- 
stixunentation. 

b. Contraceptives: types and duration of use. 

c. Dux'ation of labor. 

d. Frequency of intercourse. 

e. Observance of Mosaic Laws. 
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Masses of irradiated fat in the form of globules and bougies for vagin.al use 
were produced. In 26 cases of vaginitis in patients of all ages, discharge and 
burning disappeared in two to three weeks. Erosions of the cervix healed, but 
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NEPHRITIS IN PREGNANCY 


Bt Edward J. Stieglitz, M.S., M.D., Chicago, Tr.r, 

(From the Medical Service of the Chicago Lying-In Sospital* ) 

TyiEPHRITIS ill pregnanej-, aZthougii not a frequent complicating 
^ ^ occurrence, is a very serious one. During pregnancy the renal 
burden, as well as that of the heart,^ is increased and the whole body 
econom3^ is disturbed. Impaired renal efSeieney becomes inadequate 
more easilj^ in pregnancy because of this increased burden. The neuro- 
vascular sj^stem shows evidence of increased instability,- the fat, car- 
bohj^drate, and protein metabolism is altered and the whole endocrine 
sj^stem is disturbed. A mild acidosis occurs in normal pregnancy, 
particularly during the last weeks.^’ * Anemia is frequentlj’- notable 
and at times is severe.®’ ® All these factors adversely affect the proc- 
esses of renal repair and rehabilitation during pregnancy and prob- 
ablj’^ contribute in an indirect fashion to the etiology of such renal 
disturbances. 

Renal disease in px-egnancj’- is of several types. The classification 
of these types is essential for a proper conception of the problems of 
etiology, pathogenesis, sj^mptomatology, therapy, and prognosis. A 
pathologic classification is both difficult and unsatisfactory. An etio- 
logic classification is at present impossible, as the exact etiology of 
these vascular and renal disturbances is still shrouded in doubt. They 
all represent tissue reactions to an intoxication, but the source of this 
intoxication is uncertain. Separation of the acute and chronic cases 
of nephritis in pregnancy into two groups aids in establishing the 
prognosis.^ The suddenness of onset is one of several criteria of the 
nature of the causative intoxication. Much confusion exists regarding 
the best means of classifying the renal injuiy, especially regarding the 
use of the terms nephritis and nephrosis.®' These terms we 

shall carefullj' avoid, as their present status and meaning are inter- 
preted too variously. To include renal injury in pregnancy under the 
heading of “toxemias of pregnancy” is grossly inaccurate; the intoxi- 
cation in renal disease here as elsewhere affects the tissues primarily 
and often alters the blood but little. There is almost no conclusive 
evidence that the intoxication is one of the blood, as implied by the 
term “toxemia.” 

A reeentl}" popular term in the classification of renal injurj' in preg- 
nancy is “low reserve Iddnej'. As used, the meaning of this phrase 
is grossly perverted^- to mean a mild late intoxication in pregnancj’’ 
with only slight arterial hj'pertension, moderate albuminuria, and 

*The work was aided by a grajit from the Mothers* Aid Society of the Hospital. 
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prompt recovery. An actually reduced renal reserve resulting from 
previous renal disease manifests itself far earlier in pregnancy and is 
associated witli persistent and often excessive hypertension which is 
aggravated and often permanently increased by the intoxication and 
increased burden of the pregnancy. What has been called the “low 
reserve kidney” is better named the “syndrome of tissue and renal 
fatigue in pregnancy. ’ ' 

A clinical view of the types of hypertension and nephritis as occur- 
ring in pregnant women permits of their classification into four 
groups. These groups may be listed, for convenience’ sake, as fol- 
lows : A, albuminui;ia of pregnancy (renal fatigue syndrome) ; B, 
eclamptic and pre-eelamptie intoxication; C, nephritis and hyper- 
tension in pregnancy in patients in whom preexistent renal and/or 
vascular disease has reduced the renal reserve, with exacerbation of 
these processes of pregnancy, and D, nephritis and hypertension with 
definite complications, such as thyrotoxicosis, cardiac disease, acute 
infections or obstetric difficulties. The last group, of course, overlaps 
the other three and is listed separately only because of the necessity 
of individualization in therapy. This grouping of cases has been em- 
ployed by the medical service at the Chicago Lying-In Hospital for 
the last several years and has proved its practical clinical value in the 
evaluation of the individual prognosis and determination of the mode 
of therapeutic attack. 

report op cases 

In the last three years over 60 cases of nephritis in pregnancy have 
been observed and studied by the medical ser-\dce at the Chicago Lying- 
In Hospital, from which the following data have been obtained. Of these 
60, 5 were unsuitable for analytic study because of an insufficient 
duration of stay. The 55 eases which constitute a basis for the present 
report are derived from both the private and ward services. The 
majority have been followed up-to-date, either by direct study or by 
questionnaire. 

The clearest presentation of the facts observed can be made by pre- 
senting the data in tabular form. (See Table I.) 

It is notable that considerable variation exists in the characteristics 
observed, as these tabulated cases represent a mixed collection of vari- 
ous forms of renal disturbance. Table I, hoirever, seiwes as a basis of 
comparison for the data observed in the individual groups. The most 
uniform observation is that of arterial hypertension in association 
with nephritis, this being noted in 87 per cent of all the cases. The 
arterial hypertonia must not be considered a result of the renal 
disturbance, but undoubtedly arises as a result of direct vascular irri- 
tation by the same factors being causative of the renal injury.^"* 
Analysis of the methods by which pregnancy was teianinated reveals 
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Table I 


FIKDINGS m A LL CASES: 

Total number 
Average age 
Maximum age 
Minimum age 

Average number of pregnancies 
Maximum number of pregnancies 
Number of primiparas 


Sympioms^ 

Onset 

Onset 

Onset 

Onset 

Onset 

Onset 

Onset 

Onset 

Onset 


of symptoms 
of symptoms 
of sjmptoms 
of symptoms 
of symptoms 
of symptoms 
of sjmptoms 
of symptoms 
of symptoms 


occurred at 9 mo. 
occurred at 8 mo. 
occurred at 7 mo. 
occurred at 6 mo. 
occurred at 5 mo. 
occurred at 4 mo. 
occurred at 3 mo. 
abrupt in 
insidious in 


Earliest Symptoms Noted: 
Albuminuria 
Edema 
Cephalalgia 
Visual disturbances 
Coma 
Asthenia 

Asymptomatic hypertension 
Icterus 

Hypertension occurred in 
Average arterial tension 
Maximum arterial tension 


377/113 

256/180 


Associated Complications Observed: 

Cardiac decompensation 
Acute infective nephritis 
Thjmotoxicosis 

Impaired renal reserve (functional tests) 

Fever 

Syphilis 

Marked anemia 

Arsenical poisoning (arsphenaiuine) 
Eecurrent eclampsia 
Convulsions 
Hematuria (gross) 

Delivery : 

Delivered at 9 mo. 

Delivered at 8 mo. 

Delivered at 7 mo. 

Delivered at 6 mo. 

Aborted at 5 mo. 

Aborted at 4 mo. 

Aborted at 3 mo. 

Delivered spontaneously 

Delivered by cesarean section 

Delivered by vaginal section 

Delivery induced by gauze 

Delivery induced by oleum ricini and quinine 

Delivery induced by bag 

Delivered by version 

Aborted (surgically) 

Veaihs: 
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that approximately half delivered spontaneously ; only in approxi- 
mately 10 per cent of the cases was delivery prior to fetal viability 
necessary. A maternal mortality of only 4 per cent may be considered 
as evidence confirming the wsdom of the methods of therapy chosen. 

Of physiologic rather than pathologic interest is the observation that 
in 85 per cent of these patients a notable postpartum rise in arterial 
tension occurred coincidently with the onset of lactation. This rise is 
associated with a transient diminution of the circulating blood cal- 
cium^® and occurs in both those patients with normal and with I’aised 
arterial tension. The calcium content of the blood is probably of no 
great significance in the etiology of abnormally elevated artei'ial tonus 
but is a factor in the control of physiologic variation in the arterial 
tension.^® 

Of greater significance and interest are the analyses of the specific 
clinical gToups of nephritis in pregnancy as observed in this series. 


Table II 


GROUP A. SYNDROME OP RENAL FATIGUE IN PREGNANCY NO. PER CENT 


Total number of eases 21 

Average age 26.4 

Average number of pregnancies 1.8 

Maximum number of pregnancies 5 

Number of primipara 11 

Symptoms : 

Onset occurred on the average at 8 mo. 

Onset was abrupt in 14 

Onset was insidious in 7 

Edema most conspicuous symptom in 8 

Albuminuria most conspicuous symptom in 9 

Arterial hypertension most conspicuous symptom in 3 
Asthenia most conspicuous symptom in 1 

Average arterial tension 153/97 


52 


68 

3.5 

40 

50 

14 


Associated Complications Observed; 


Residual nephritis on discharge 

3 

14 

Petal death 

4 

20 

Syphilis 

o 

u 

10 

Thyrotoxicosis 

1 

5 

Infection 

3 

14 

Marked anemia 

3 

14 

Low renal reserve (on fnnction.al tests) 

10 

50 

Delivery: Delivered on average at 8.6 mo. 

Spontaneous labor 

14 

66 

Labor induced 

3 

14 

Cesarean section 

4 

20 

Deaths : 

0 

0 

Late Bes^dts; Prom 6 mo. to 3 years. 

In good condition 

15 

71 

In fair condition 

1 

5 

In poor condition 

0 

0 

In bad condition 

0 

0 

24 

Unknown 

5 
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Gi OU'P A. The Syndi'ome of Renal Fatigue in Pregnancy . — This 
group, often erroneously designated as “the low resenn kidney,” rep- 
resents approximately 40 per cent of the total number of nephritides 
in pregnancy. Other clinics report an incidence of 35 per cent.^^ (See 
Table II.) The most notable characteristics of this gi'oup are revealed 
in the character of the onset of sym-ptoms, the relatively low average 
level of the arterial tension, the late appearance of the disturbanee, 
the late average date of deliverj^ the absence of any maternal deaths, 
and the excellent late results from six months to three years after the 
pregnancy. 

The average onset of symptoms was at eight months, and the onset 
was abrupt in 68 per cent of eases. The most frequent clinical findings 
were albuminuria, moderate edema, moderate elevation of the arterial 
tension. In half the patients a reduction of the renal reserve was 

Table III 


GROUP B. ECIiAit PTIC INTOXICATION 

Total number of cases 
Average age 

Average number of pregnancies 
Maximum number of pregnancies 
Number of primipaxa 

Symptoms: 

Onset occurred on the average at 7.5 mo. 

Onset was abrupt in 
Onset was insidious in 

Albuminuria was most conspicuous symptom in 
Profound intoxication was most conspicuous 
symptom in 

Edema was most conspicuous symptom in 
Coma was most conspicuous symptom in 
Arterial h}T;)ertension was most conspicuous 
symptom in 

Icterus was most conspicuous symptom in 
Average arterial tension 185/115 

Associated, Complicating Factors: 

Fetal deaths 

Appendiceal abscess 

Left hospital in poor condition 

Low renal reserve (on functional tests) 

Delivery: Delivered on average at S mo. 

Spontaneous labor 
Induced labor 
Aborted 

Cesarean section 
Vaginal section 

Deaths: Erom postpartum convulsion at 7 mo. 

Late Sesvlts: Erom 6 mo. to 3 years later. 

In good condition 
In fair condition 
In poor condition 
In bad condition 

TTnhnown 


NO. 


14 

26 

3.2 

10 

8 


13 

1 

4 

4 

1 

1 

3 

1 


6 

1 

5 

11 


5 

3 

2 

2 

2 

1 


6 

0 

0 

1 


PER CENT 


57 


92 

7 

28 

28 

7 

7 

21 

7 


43 

7 

35 

80 


35 

21 

14 

14 

14 

7 


43 

0 

0 

7 

50 
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manifest by a failure of the kidneys to secrete urine of adequate spe- 
cific gravity following deprivation of water for from fourteen to 
eighteen hours.^'^’ The ability of the kidneys to concentrate the 
urine adequately may be taken as the most significant single ciuterion 
of the renal functional reserved®’ These patients were delivered 
on an average at 8.6 months of gestation, or very close to full term. 
Characteristic of the group is the excellent repair and return to full 
normal health after the termination of pregnancy. Of the patients 
whom we were able to follow for a considerable period of time, 94 per 
cent were in good health, 6 per cent in fair health, and no knoivn in- 
stances of poor or bad health were observed. This evidence of an 
excellent prognosis is in sharp contrast with the observations in 
Group C. 

Gtroxip B. Eclamptic or Preeclamptic Intoxication . — Here an en- 
tirely different clinical picture is manifest. (See Table III.) An 
abrupt, almost explosive, onset of symptoms occurred in 92 per cent 
of these preeclamptic patients, who comprise approximately 30 per 
cent of these women with nephritis in prgnancy. The intoxication 
is more profound than in either of the other groups ; edema and albu- 
minuria become relatively less significant. Marked icterus, evidenc- 
ing hepatic injury, is observed here, but not in Group A or Group C. 
The onset of symptoms occurs moderately early, at seven and a half 
months of pregnancy on the average, in contrast with eight months in 
Group A. The average arterial tension for the group is considerably 
higher and particularly is the marked diastolie hypertonia of interest. 
The incidence of primipara is almost uniform throughout the three 
groups. 

Delivery was earlier on the average in these patients than in those 
suffering from the syndrome of renal fatigue in pregnancy and sur- 
gical interference Avas far more frequent and necessary. One death 
occurred in this group from postpartum conAuilsions of an eclampsia 
occurring at seven months gestation. The folloAv-up studies reveal 
that, although the immediate prognosis is notoriously precarious, the 
late prognosis is essentially good, and little eAddence of permanent 
residual injury is noted. The repair following this profound intoxica- 
tion is relatively slow as revealed by the fact that a third of these 
patients left the hospital in poor condition. During the intoxication 
a reduction of the renal ability to concentrate the urine adequately 
Avas noted in 80 per cent of the patients. 

The clinical syndrome of eclamptic or preeclamptic intoxication in 
pregnancy may be briefly characterized as follows : An acute, sudden, 
and abrupt profound intoxication of the entire body coming on usually 
in the midst of the third trimester of pregnancy, associated with 
marked hepatic, vascular, and cerebral, as well as renal injury, having 
a relatively poor immediate but good late prognosis. The intoxication 
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is of iiiikno'wii chemical nature and of uncertain source, but is clearlj’ 
attributable to some aspect of the pregnant state. 

Groxqy C. Nephritis in Pregnancy With Preexisting Yasculnr and 
/ or Renal Disease. — ^In many respects this is the most interesting of 
all the groups, as clinicallj", pathologically, otiologieally and I’egarding 
the prognosis it represents the superimposition of two distinct disease 
processes. Attempts have been made to place h.ypertensive arterial 
disease as a subdivision of nephritis.^== Such a classification is ab- 
surd,^® as arterial disease is a clearly individual clinical entity and, 
although it is frequently associated with renal disease, is rarely de- 
pendent upon the renal disturbance. This group of cases constitute 
approsimatelj' 40 per cent of the total number of cases of nephritis in 
pregnancy in this series. Other reports’- place the incidence as low 
as 25 per cent of all gestation intoxications. 


Table IV 


GROUP c- WITH PREEXISTING VASCULAR AND/OR 


RENAL DIS EASE NO. 

Total number of eases 20 

Average age 28.4 

Average number of pregnancies 3.2 

Maximum number of pregnancies 10 

Number of primipara 11 

Symptoms ; 

Onset occurred on tlie average at 5.8 mo. 

Onset was abrupt in 4 

Onset was insidious in 16 

Sjauptoms first noted were: Cephalalgia 5 

Symptoms first noted were: Albuminuria _ 5 

Symptoms first noted were: Arterial hypertension 5 

Symptoms first noted were: Edema 3 

Symptoms first noted were: Visual disturbances 2 

Average arterial tension 194/148 


Assooiated C<ymplicaiing Factors:^ 

Eeduced renal reserve (functional tests) 

Marked anemia 

Thyrotoxicosis 

Cardiac decompensation 

Fetal death 

Discharged from hospital in poor condition 

Delivery: Delivered on average at 
Spontaneous labor 
Induced labor 
Cesarean section 
Aborted 


18 

3 

1 

1 

12 

14 


5 

6 
3 
3 


PER CENT 
40 


55 


20 

80 

25 

25 

25 

15 

10 


90 

15 

5 

5 

60 

70 


40 

30 

15 

15 


Deaths : 

Cardiac failure postpartum at 8 mo. 

Late Sesiats: From 6 mo. to 3 years later. 
In good condition 
In fair condition 
In poor condition 
In bad condition (1 died since) 
Unknown 


1 5 


0 0 

3 15 

9 45 

5 25 

3 15 
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The clinical syndrome of preexisting* renal and/ or rascular disease 
with superimposed pregnancy is characteristic and clearly defined. 
(See Table IV,) In contrast with the other groups the onset of sub- 
jective and objective symptoms occurs much earlier in the course of 
pregnancy, averaging five and eight-tenths months. The onset is in- 
sidious and arterial hypertension is most pronounced. In the present 
series the average arterial tension of patients of this group was 194/ 
148 ; a remarkable average diastolic hypertonia. However, the rela- 
tive rise in arterial tension during the course of pregnancy is no 
greater than in the other forms of intoxication with nephritis. Early 
delivery is the rule, the average deliveiy being at seven months ges- 
tation. About one-third of the deliveries were by surgical inteiwention. 

An essential characteristic of the group is the frequency ivith which 
the renal functional reserve is impaired (in 90 per cent) , and the fail- 
ure of these patients to show much improvement in the vascular and 
renal disturbances after termination of pregnancy. The phenolsul- 
phonephthalein test of renal function, although frequently altered at 
the end of pregnancy^" is of relatively little value as an index to the 
reserve of renal efficiency. At the end of the puerpeidum the arterial 
tension and urinarj’- findings are not normal.-^ Nor is much rehabili- 
tation to be expected later, as shown by the follow-up studies which 
revealed that up to three years after their hospital observation 80 per 
cent of followed cases were in poor or bad condition. Each succeed- 
ing pregnancy leads to further renal degeneration and further exacer- 
bation of the vascular disease, with increasing evidence of arterio- 
sclerosis.-^ 

Cardiac inadequacy and severe anemia-® are to be dreaded in these 
patients either during the exacerbation in pregmancy or following it. 
Bverj’’ effort must be made to spare the heart. The fetal mortality of 
60 per cent is the highest of any of the forms of nephritis in preg- 
nancy. Retinitis is found here most frequently, although it also oc- 
curs in the sjuidrome of renal fatigue (Groui) A).^- Retinitis is said 
not to occur in tnie eclampsia or preeclampsia.-® The retinitis is 
chiefly vascular®^ and rarely is impairment of vision permanent®® un- 
less retinal hemorrhages occur. 

Group D. Nephritis in Pregnancy With Additional Complications . — 
The patients in this group of course overlap into the other divisions. 
Seven cases of the 55 fall into this classification, of which 6 were also 
of Group A, and one also of Group C. The complicating factox-s were : 
active sj^philis twice, acute puerperal infections twice, cardiac exhaus- 
tion once, pyelitis once, and severe anemia once. Arsenical intoxica- 
tion fi’om overly enthusiastic antUuetie therapy was responsible, at 
least in part, for one instance of nephritis in pregnancy in the present 
series. Arsenical and mercurial preparations are two-edged swords®® 
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and, as- they injure primarily the liver and kidneys, are particularly 
dangerous during gestation. 

In this group the problem of diagnosis, therapy, and prognosis 
are, of course, purely individual and do not concern the main theme 
of the report. Anuida is most unusual,®^ 

COMMENT 

To discuss adequately the multiple problems and aspects of the 
field of renal and vascular disease both in or independent of preg- 
nancy is beyond the scope of the present report. It is desirable, how- 
ever, that several specific aspects he dealt with briefiy. Of particular 
significance here are the etiologic factors productive of nephritis in 
pregnancy, the pathogenesis of the changes therein, the logical foun- 
dation for intelligent therapy, and the evaluation of the prognosis. 

The etiology of the intoxication of pregnancy is still grossly obscure, 
and has not yet emerged from the phase of nebulous theorizing. Of 
the theories advanced the most probable are^®: (1) Intoxication from 
fetal elements; (2) from fetal metabolites; (3) placental products; 
(4) biologic (anaphjdaetie) reactions; (5) physical chemical changes 
resulting from altered maternal metabolism, and (6) uremic intoxica- 
tion from renal decompensation. The scientific evidence advanced in 
promotion of these various conceptions is not thoroughly convincing.®® 
Implication of the placenta as the origin of much of the intoxication 
has been based upon most logical evidence.®®’ ®®’ Extraneous fac- 
tors, such as weather and the dietary changes of the war, affect the 
incidence of the eclamptic form of intoxication but are undoubtedly 
merel}^ contributory rather than primary etiologic factors.^® The 
chemical nature of the intoxicating substance or substances is wholly 
unknown. 

The tissues of the whole body are involved in these intoxications; 
there is no evidence of a purely local renal disturbance in any instance. 
These intoxications cause widespread changes here, as in nephritis un- 
assoeiated with pregnancy. These changes are in part, at least, prob- 
ably active as protective mechanisms. We have learned to think of 
edema with nephritis rather than of nephritis causing edema.®®’ ®®- ®’'’ ®® 
Even more recent work has indicated that albuminuria may be an ac- 
tive protective mechanism,®®’ ^®’ similar to the protection against ex- 
cessive hypergl 3 ’'eemia afforded by the glycosuria in diabetes mellitus. 
Hypertension, or increased arteriolar tonicity,®® is perhaps the best 
guide to the severity of these intoxications, both as regards the height 
of the diastolic arterial tension and also the abruptness of such eleva- 
tion. Hypertensive arterial disturbances are the result of vascular 
irritation or intoxication, and do not imply any notable change in the 
circulating blood. Hence the inaccuracy of the term “toxemia” as 
applied to these intoxications of pregnancy. 
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The renal tissues are injured synchronously with the changes 
throughout the body. The only direct evidence of such renal injury 
is tlie observation that the renal functional efficiency is so frequently 
impaired. Albuminuria per se is not a certain criterion of renal in- 
jury, nor is the degree of albuminuria an adequate guide to the degree 
of renal damage.^ It has been shown that the majority of the protein 
in the urine in nephritic albuminuria is of hepatic origin^® and not in- 
frequently results from metabolic changes.'*"’ Adequate concentra- 
tion of the urine under conditions of stress, such as during or follow- 
ing water deprivation, is however a purely renal matter and the 
frequent failure of the kidneys of these patients to concentrate the 
urine properly under such conditions of increased effort is convincing 
proof of direct renal inadequacy.®* 

Anemia in pregnancy is usual. In the absence of severe nephrotoxic 
intoxication recovery from such anemia is relatively prompt and com- 
plete.'*^ In the instances cited in Group C, where pregnancy caused an 
exacerbation of preexisting renal and/or vascular disease, such prompt 
improvement does not occur. Energetic therapy against such anemia 
is indicated; it -is impossible to expect prompt and effective repair and 
rehabilitation of tissues to occur without adequate blood supply. 

That renal injury occurs is not surprising. It is within the cells of 
the renal parenchyma that the greatest concentration of intoxicating 
substances occurs. The kidney’s function of ridding the body of 
noxious substances makes the parenchyma particularly vulnerable. 

An acidosis of mild degree is said to occur in the majority of preg- 
nant women. This is usually compensated by the buffer substances. 
In eclamptic patients the ammonia nitrogen of the blood is increased^® 
in further effort at compensation. Acidosis is most pronounced in the 
intoxicated patients.^®’ An increased production of lactic acid 
occurs in eclampsia.^®’ An uncompensated acidosis increases the 
renal permeability®" and it has been shown that acid substance causes 
diuresis.®^ Acidification of the urine causes alkalinization of the cells 
of the renal parenchyma, and vice versa alkalinization of the urine 
causes the cells to become acid.®® In this connection it was noted that 
in many of these patients the albuminuria increased greatly in in- 
tensity upon alkalinization of the urine, only to diminish rapidly with 
the reappearance of an acid urine. Such variations were noted both 
in patients on therapy with alkalies or acids and in those receiving no 
medication whatever. Prom previous researches®^-®® and from the 
clinical obseiwations made on the present group of patients, it may be 
concluded that alkali administration to the point of alkalinization of 
the urine in nephritic patients is inadvisable and not Avithout definite 
risk. Diuresis is best induced with water and, if necessary, acid salts, 
such as calcium chloride, calcium nitrate or ammonium chloride. In- 
discriminate administration of alkalies is to be deplored.®®* 
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If edema is actually a proteethm mechanism in intoxicated tissues, 
deprivation of water is illogical therapy. Nephritis in childhood is far 
more successfully treated on liberal water allowance, and it has been 
leported®^ that dehydrating measures may precipitate symptoms of 
uremia.®'’ With complicating cardiac exhaustion the attitude must be 
one of conservatism as liberal administration of fluids may and does 
cause acute cardiac dilatation and failui’e."® Attention to the circulatory 
efficiency, adequate digitalization and correction of anemia will do 
much toward improving the water balance of edematous patients. 
During the subsidence of edema the I’enal concentration test procedure 
is of course valueless ; diuresis with a urine of low specific gravity oc- 
curs even though no fluids are taken orally. Edema is essentially a 
tissue phenomenon and not necessarily renal in origin.®® 

The degree of arterial hypertension is, in many respects, the most 
accurate clinical criterion of the severity of intoxication.®^ The rela- 
tive hypertension, however, is more significant than the absolute de- 
gree of h 3 '^pertension in evaluating the intoxication. In the patients 
of Group C, with preexisting vascular disease prior to pregnancy, the 
average arterial tension was verj’- high; the relative rise from ante 
pregTianey levels is not much greater than in the other groups. In a 
patient nineteen jmars old, whose arterial tension had been 110/60 
early in pregnancy, a blood pressure of 150/100 during the eighth 
month, may indicate an intoxication from pregnancy per se as severe 
as that occurring in a woman of thirty-four, with an arterial tension 
of 190/125, if prior to pregnancy a vascular disease with hj’-pertension 
existed. However, the menace does not lie solely in the intoxication; 
excessive arterial hj^pertension itself constitutes a grave menace.^® 
Gradual reduction of excessive arterial hj'pertonia is therefore indi- 
cated. This maj'- be accomplished most adequately, gradually, and 
physiologically by the oral administration of bismuth subnitrate®®’ ®^ 
in doses of gr. x, thrice daily. In the presence of profound intoxica- 
tion as occurs in the preeclamptic form of intoxication, this is useless, 
or when extensive arteriosclerosis already exists.®® It has proA'ed most 
useful in the first group of cases, the nephroses of pregnancy or the 
sjmdrome of renal fatigue.®®- ®^ It must be remembered, however, that 
under such therapj-' the arterial tension becomes a less accurate index 
to the intensity of the intoxication, and a false sense of security must 
be guarded against. 

Premature termination of pregnancj’ is justified in cei’tain instances 
of nephritis in pregnane^’’ as witli other complications.®® In determin- 
ing the most opportune time for termination of gestation clinical judg- 
ment is strained to its greatest responsibility.®® Judgment must be 
based upon careful evaluation of the individual problem, weighing and 
considering both the medical and surgical aspects. Not only is the 
immediate prognosis a significant criterion but also the effect of con- 
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tinuing pregnancy upon the future prognosis. Preexistent renal and/ 
or vascular disease is permanently exacerbated and degenerative proc- 
esses accelerated by pregnancy. Eclampsia is probably most safely 
and efficiently treated by prophylactic termination of pregnancy in 
the preeclamptic phase, prior to the onset of convulsions.^®* The 
syndrome of renal fatigue rarely requires surgical or obstetric inter- 
vention. 

The prognosis of nephritis in pregnancy values with the type of 
renal disturbance as has been pointed out above. A severe intoxica- 
tion is almost certain to leave a residuum of some irreparable perma- 
nent injury and depletion of reserve. The outlook for a subsequent 
normal pregnancy folloiving eclampsia is less favorable than is gen- 
erally believed.®^ Chronic nephritis exacerbated by pregnancy offers 
a poor future prognosis.^^'®^ The fetal mortality is high, particularly 
in the nephropathies appearing relatively early in pregnancy.®^ The 
late prognosis has been inadequately studied.®* It may be concluded 
that the most essential criteria of the immediate prognosis is the 
severity of the relative arterial hypertension as an index to the sever- 
ity of the intoxication and the extent of depletion of the renal reserve 
as measured by the renal concentration test. Evaluation of the future 
prognosis should be based upon: (1) the degree of anemia; (2) the 
degree of renal functional impairment; (3) the age of the patient; 
(4) the promptness with which improvement occurs following ob- 
stetric delivery and the degree of such improvement. Of these factors 
the last is perhaps the most significant. Clinical experience has taught 
that the earlier in pregnancy evidences of renal injury appear, the 
more extensive is the renal depletion and the less is the reserve.®® 

SUMMARY 

1. Nephritis in pregnancy is clearly divisible into three major classes : 

A. The nephritis of pregnancy (syndrome of renal fatigue in 
pregnancy). 

B. Eclamptic intoxication. 

C. Preexisting renal and/or vascular disease exacerbated by preg- 
nancy. 

2. A fourth group includes all those cases having other complica- 
tions, such as cardiac disease, thyrotoxicosis, infections, and ob- 
stetric difficulties. 

3. Each of these groups is clearly defined and retains individual 
characteristics. 

4. The clinical sjmdrome, date and type of onset, associated changes, 
mode of therapeutic attack, and the prognosis differ in each 
group. 

5. These differences have been pointed out and discussed. 
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6. Efficient therapy can be obtained only through proper reeogni- . 
tion of the type of renal disease, careful consideration of the 
causatWe factors of the renal injury, and constant cognizance of 
the condition of the patient. It is not the disease which requires 
treatment, but the patient. 
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A STATISTICAL STUDY OF PLACENTA PREVIA AT THE 
JOHNS HOPKINS HOSPITAL 

By C. H. Peckham, M.D., Baltimore, ]\Id. 

(From the Department of Obstetrics, Johns 3opUns University and Hospital) 

F rom the opening of the Department of Obstetrics of the Johns 
Hopkins Hospital on August 17, 1896, to May 1, 1930, 146 women 
have been admitted suffering from placenta previa during the last 
trimester of pregnancy. The number of cases is too small for defini- 
tive statistical study, but it represents the experience of thirty-four 
years in a clinic which has had over 36,000 admissions. For this rea- 
son, it has seemed worth while to analyze our material in an effort to 
appraise the results, fetal and maternal, from the point of view of the 
type of therapy which maj’- offer the best results in this serious com- 
plication of pregnancy; although it must be admitted that whatever 
conclusions may be drawn are based upon too few eases to be binding. 
•The present time seems peculiarly fitting for such an analysis since a 
great deal has been written recently concerning the treatment of pla- 
centa previa by cesarean section, and since the general policy of this 
Clinic has been along more conservative lines. 

We have studied the material from three angles : first, to ascertain 
the incidence of placenta previa, both in clinic practice and in the 
childbearing population at large, with particular reference to the ef- 
fect of color and parity; second, to learn the results to the mother; 
and third, to ascertain the outcome to the cliild. 

INCIDENCE 

This service has always been practically equally divided as to black 
and white patients. Likewise, the number of primiparae and multip- 
arae is approximately the same. During the period of almost thirty- 
five years covered by this report, there have been filed in the Record 
Room the histories of 36,198 obstetric patients. Of these 22,646 were 
admitted to the hospital, and 13,552 were taken care of in their homes, 
As it is the policy to admit at once to the hospital any patient on the 
Out-Patient Service who develops an abnormality, it seems proper to 
include such patients in determining the incidence of placenta previa. 

In the total admissions to the service the incidence of placenta pre- 
via is 1 to 248. If, however, \ye restrict our study to patients who 
have been delivered by us after the pregnancy has reached the period 
of viability for the child, the total cases become reduced to 31,198, 
and the gross incidence of placenta previa is increased to 1 in 214. 

The great majority of the women were registered in the Dispensary 
for prenatal care, and represent a fair normal cross-section of the 

39 



40 


AJIEBICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


population. On the other hand, 5 per cent of the Out-Patient Service 
and 11 per cent of the Hospital patients were accepted as emergency 
cases, and represent a distinctly abnormal popnlation with a very high 
incidence of obstetric complications. Fifty-seven of the cases of pla- 
centa previa fall in the former and 87 in the latter group, while in 2 
instances this point was not noted. In other words, the incidence of 
placenta previa was 1 to 30 in the emergency, as compared with 1 to 
499 in the registered patients. 

A consideration of the eases delivered in the hospital in the last 
third of pregnancy brings to light an interesting point, and that is 
that the incidence of placenta previa is definitely higher in white than 
in black women, our incidence being 1 in 98, and 1 in 158, respectively. 
This diffei’ence is partieulai- 13 ’’ marked in the white multiparae, as our 
figures are practical^ identical for pinmiparae of both races, 1 to 507, 
and 1 to 544, respectively j whereas, placenta previa occurred once in 
every 52 white multiparae as compared with once in every 80 black 
multiparae admitted to the hospital. No explanation for this signifi- 
cant racial difference presents itself at this time. Indeed, it is con- 
trary to what one would expect from a priori reasoning. 

SIATERNAL MORTALITY 

In the total series of 146 cases there were 16 maternal deaths, an 
uneon’ected mortality of 10.96 per cent. Analysis shows 9 deaths in 
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Table I 


MATERNAL MORTALITY 

DEATHS PER CENT 


1896-1930 


28 

6 

21.43 

61 

9 

14.76 

57 

1 

1.75 

146 

16 

10.96 

1896-1909 

7 

2 

28.57 

9 

3 

33.33 

10 

0 

00.00 
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93 cases in white women (9.68 per cent), and i deaths in 53 black 
women (13.21 per cent). 

In an effort to ascertain whether or not any improvement has oc- 
curred in the maternal mortality rate during recent years, and more 
particular!}^ since transfusion has become a relatively simple proce- 
dure, the patients were divided according as they had occurred prior 
to 1910, between 1910 and 1919, or from 1920 onward; and the results 
are given in Table I. 

It iviU be seen that the mortality during the past ten years is less than 
half that during the first fourteen years of the service. This is prob- 
ably due to the fact that many of the ivomen in the earlier group were 
delivered by accouchement force, that is, manual dilatation of the 
cervix soon after admission folloived by version and extraction; 
whereas the custom since then has been the employment of the Voor- 
hees bag, with delivery only after the cervix has become fully effaced. 

In general, it may be said that the mortality in marginal placenta 
previa is very low, 1 in 57 cases, whereas partial and central placenta 
previa offer a much more serious prognosis. Table I shows that the 
greatest improvement has occurred in the partial type, and that the 
mortality from the central type is still very high. At the same time, 
it should be mentioned that many of the deaths occurred in women 
admitted to the service after severe and prolonged bleeding at home 
and that several were practically moribund when first seen. 

Condition on Admission . — The patients were next grouped according 
to their physical condition on admission. If the hemorrhage had been 
slight, the pulse slow and of good tension, and the general physical 
impression satisfactory, they were classified as excellent. AVith severe 
hemorrhage, rapid and thready pulse, air hunger, and a generally un- 
favorable impression, the condition was considered poor; while when 
the findings lay between these two extremes the condition was desig- 
nated as fair. 

Table II 


TYPE 

EXCELLENT | 

t PAIR ] 

POOR 

CASES 

MATER- 

NAL 

DEATHS 

MORTAL- 
ITY 1 
PERCENT 

MATER- 
CASES NAL 
DEATHS 

MORTAL-] 

ITY 

PER CENtI 

MATER- 
CASES NAL 
DEATHS 

MORTAL- 

ITY 

PER CENT 

Central 

16 

2 

12.50 

4 

1 

25.00 

8 

3 

37.50 

Partial 

48 

4 

8.33^ 

6 

2 

33.00 

7 

3 

42.86 

Marginal 

48 

0 

00.00 

5 

0 

00.00 

4 

1 


Totals 1 

112 

6 

5.36 ■ 

15 

3 

20.00 

19 

7 

36.84 


Table II shows that the mortality varied from 5.36 to 36.84 per cent 
according to the condition of the patient when first seen, and that all 
but one of the deaths occurred in the central and partial types. 

Pulse.— The pulse rate on admission was investigated in its bearing 
upon maternal mortality, since it is one of the best indices as to the 
condition of the patient. 
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Tsble lU needs little comment, as it merely shows that the progno- 
sis varies with the general condition of the patient. It is, however, 
noteworthy that no death occurred among the 33 women whose pulse 
was below 90 on admission. 


Table III 


PULSE BATE 

CASES 

MATERNAL 

DEATHS 

MORTALITY 

PER CENT 

Below 90 

33 

0 

0.00 

90 to 119 

71 

6 

8.45 

120 to 139 

28 

4 

14.29 

140 and over 

11 

4 

36.36 

Unable to count 

3 

2 

66.67 

Extent of Semomduigc Befor 

•e Admission . — 



Table TV 



HExVOREHAGE 

CASES 

maternal 

MORTALITY 



DEATHS 

PER CENT 

None 

5 

0 

0.00 

Slight 

53 

4 

7.55 

jMo derate 

37 

3 

8.11 

Profuse 

51 

9 

17.65 


Five patients who were admitted to the hospital prior to the onset 
of labor later developed bleeding and were found to have placenta 
previa. As with poor general condition and rapid pulse, the highest 
mortality occurred in women who were admitted after profuse hem- 
orrhage, and was 17.65 per cent. 

Cervix . — few patients were admitted prior to the onset of pains, 
but in most instances labor had set in before admission and had re- 
sulted in varying degrees of cendcal dilatation. Table V indicates that 
in our cases the prognosis became graver as the dilatation increased. 
In other words, the degree of dilatation affords a rough index of the 
degree of placental separation and of the extent of hemorrhage. 
This, however, is not a universal rule, as several patients who were ad- 
mitted with a cervix less than 3 cm. dilated had bled profusely at home. 


Table Y 


CONDITION OP CERVIX 

CASES 

MATERNAL 

DEATH.S 

MORTALITY 

PER CENT 

Closed 

17 

0 

0.00 

To 2.9 cm. 

47 

4 

S.51 

3.0 to 5,9 cm. 

58 

0 

8.62 

6.0 to 8,9 cm. 

15 

4 

26.67 

9.0 to fully 

5 

2 

40.00 

Unknown 

4 

1 



Time From Admission to Delive7'y. — Thirty-four of the patients were 
delivered immediately after their arrival at the hospital. In many of 
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tliese tlie delivery was effected after manual dilatation of the cervix, 
in a few by cesarean section, while in the remainder the cervix was 
sufficiently dilated on admission to pennit spontaneous or operative 
delivery. Eight deaths oecui'red in this group, or 23.53 per cent. 
Fifty-two othei' patients were delivered in less than six hours with 
4 deaths (7.69 per cent), 34 were delivered in from six to twelve 
hours with 3 deaths (8.82 per cent). Thirty-five women were in the 
hospital over twelve hours prior to delivery and none died. One pa- 
tient died undelivered three and one-half lioui’s after admission. In 
other words, we have no indication from this analysis that immediate 
delivery decreases maternal mortality. Indeed, it would seem that 
postponing delivery until after the initial shock is over and the pa- 
tient’s general condition improves offers the most favorable prognosis. 

Duration of Pregnancy . — It has long been known that a large pro- 
portion of cases of placenta previa become manifest before the patient 
has reached term. That such Avas the case in our series will be seen 
from Table VI. The division is made by lunar months rather than by 
calendar months. 

TABI.K VI 


DTJUATION 

CASES 

PER CENT OF TOTAI, 

6 to 6.9 lunar months 

10 

6.85 

7 to 7.9 lunar months 

26 

17.81 

8 to 8.9 lunar months 

30 

20.55 

9 to term 

21 

14.38 

Term 

56 

38.36 

UiLknoAvn 

S 

2.05 


146 

100.00 


In other Avords, about thi'ee-fifths of the patients in Avhom the dura- 
tion of pregnancy could be ascertained with any degree of accuracy 
were before term. The white Avomen in general carried the pregnancy 
longer than did the black, and 43.96 per cent of the former and 30.77 
per cent of the latter reached full term ; Avhile the average duration of 
pregnancy Avas 8.75 and 8.36 lunar months in the tAvo races, respec- 
tively. If noAv the maternal mortality is considered in relation to the 
duration of pregnancy, Ave find that 66 patients Avere delivered prior 
to the last month of pregnancy. Three of these died, a mortality of 
4.55 per cent. On the other hand, 77 cases of placenta previa Avere 
delivered at term or during the last month of pregnancy Avith 12 
deaths, a mortality of 15.58 per cent, which is over three times as great 
as in the premature eases. 

Possibly the amount of placental separation and hence the hemorrhage 
is less in the cases terminating prematurely. Certainly the prognosis 
becomes increasingly grave as the patient approaches term before the 
onset of severe symptoms. 

- Weight of Child . — Since the maternal mortality Avas found to be loAver 
in the cases admitted prior to the last month of pregnancy, it was 
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thought advisable to compare it with the size of tlie child at birth. lu 
10 instances the weight of the child was not noted ; but in the 63 cases in 
which it weighed under 2500 gm. there were 2 inateimal deaths, 3.17 
per cent, as compared with 11 deaths or 15.07 per cent in 73 cases in 
which it weighed 2500 gm. or more. These figures coincide closely with 
the experience noted in the preceding paragraph, when the moz'tality 
was considered according to the duration of the pregnancy. We must 
admit that the maternal mortality rate is highest in those patients 
whose babies, from the point of view of weight, have the best chance 
of survival. 

Parity . — ^Multiparity is considered a predisposing factor in the etiol- 
ogy of placenta previa. Since with multiparity goes an increased ob- 
stetric age, these factors were next considered in their influence on 
maternal death. Twenty-two of the cases in this group occurred in the 
primiparae, or 15.28 per cent, as compared with 13 (9.03 per cent) in 
women who had had ten or more previous pregnancies. The average 
parit 3 ' of the white women was 4.54 and of the black 4.12. It is in- 
teresting to note that of the 28 eases of central placenta previa only 
two occurred in primiparae and both recovered. Furthermore, in the 
group of 22 primiparae there was only one maternal deatli, 4.55 per 
cent; while in multiparafe the avei*age mortality was 11.48 per cent, 
rising to 23.08 per cent in the group of women who had given birtli 
to ten or more children. 

Ape.— Table YU. 

A study of the age of the mother results similarly. The age of two 
patients was not given in the histoides. Ten Avomen Avere under tAventy 
(6.85 per cent), and 16 were forty or more years of age (10.96 per 
cent). The aAmrage age for the entire group Avas 30.30 years, being 
higher in the AA^hite than in the black Avomen, 31.46 and 28.30 years 
respectiA’-ely. It appears that the maternal mortality increases Aidtli 
the age of the mother, and attains the high figure of 31.26 per cent 
in those aaOio had reached the age of forty. 


Table VII 


AGE 

OASES 

DEAIBS 

MORTAIiITY PER CENT 

To 20 years 

10 

1 

10.00 

20 to 29 

53 

3 

5.66 

30 to 39 

65 

7 

10.77 

40 and over 

16 

5 

31.25 

Unkno-mi 

2 

0 

0.00 


Presentation . — The incidence of abnormal presentations has long been 
knoAA'n to be high in placenta preA'ia. Such Avas found to be the case in 
this series, and transA^erse, breech, and compound presentations com- 
prised 26.03 per cent of the total. Tliat the maternal mortality in the 
abnormal presentations (5.26 per cent) Avas lower than in the vertex 
(12.96 per cent) is undoubtedly due to the fact that thej' occur mostly 
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with prematurity, and we have already seen that the death rate is 
lower in that group. 

Treatvient.—l^he mode of delivery may be briefly indicated. Nineteen 
Avomen Avere delivered at onee by manual dilatation and version. 
Cesarean section Avas practiced in 5 instances. Immediate delivery, 
spontaneous or operative, Avith the eerwix fully dilated or sufficiently 
dilated for the size of the child occurred ten times. In 99 patients 
a balloon Avas inserted and Avas folloAved later by spontaneous or oper- 
ative delivery. Braxton-Hicks’s version Avas employed in 3 instances, 
and in 10 in Avhich the head Avas in the pelvis, the bleeding Avas so 
slight as to Avarrant no therapy. In 26 cases the uterus "Avas packed 
postpartum. CerAucal tears Avere recorded as severe enough to neces- 
sitate immediate repair in only 16 cases. 

PwerpenuiH. — The pnerperium Avas febrile (temperature 100.4° on 
two or moi-e days) in 43 of the 84 Avhite Avomen, excluding immediate 
deaths. This gh’-es a febrile rate of 51.19 per cent in this race as against 
one of 65.96 per cent in 47 colored patients. The use of the balloon 
undoubtedly accounts in part for this high figure. 

Analysis of Deaths. — Of the 16 women Aiho succumbed, the death Avas 
due to infection in only one instance. This patient, admitted in good 
condition, bled profuselj'’ before a bag could be introduced. After 
delivery she developed a severe infection and died on tlie fiftieth day 
postpartum of thrombophlebitis. One patient Avith a marginal pla- 
centa previa and a markedly contracted pelvis, in Avhom bleeding had 
been slight, Avas admitted in extremis after numerous attempts at 
forceps delivery by her physician. She Avas delivered by craniotomy 
but died a few minutes later of shock, hemorrhage playing no role in 
her death. Another patient died of nephritis tAvo days after cesarean 
section, the indication for the section, and the cause of death being the 
renal lesion in this case. The remaining thirteen patients died of 
liemorrhage and all Avithin eight hours of admission. One Avas ad- 
mitted almost exsanguinated and still bleeding. A bag Avas intro- 
duced but she died undelivered before transfusion or other intravenous 
therapy could be instituted. Five of these patients Avere admitted 
in poor condition, tAvo in Avhom the pulse Avas so thready as to be un- 
countable, and all died Avithin tAvo hours of delivery. Tavo others were 
admitted in fair condition and died within tAvo and one-half hours of 
delivery, while the remaining fiAm women Avere in good condition Avhen 
received but bled so severely after delivery as to die Avithin four hours. 
Omitting the six patients Avho came to the hospital in desperate shape, 
the death from nephritis and the one due to shock, we reach a cor- 
rected mortality of 5.80 per cent, for whose death the Clinic was di- 
rectly responsible. 

Fetal MoHality.— In this series, there Avere only 47 babies discharged 
alive from the hospital. Most of the rest were stillborn, although there 
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were a few deatlis from prematurity among those bom alive. The 
gross fetal mortality then was 67.81 per cent, and was lower in the 
white (63.44 per cent) than in the black race (75.47 per cent). Natu- 
rally the mortality was highest in the cases of central placenta previa, 
being 89.29 per cent. In the partial group there were 77.05 per cent 
dead babies, which fell in the marginal group to 47.37 per cent. 

Many of the babies were premature and the average weight of the 
white infants was 2698 gm., as compared with 2377 gm. in the black 
race. As will be seen from the following table, the greater the weight 
of the baby the better its chance for survival. 


Table VIII 


WEIGHT 

CASES 

FETAL DEATHS 

INFANT MORTALITY 
PER CENT 

To 1500 gm. 

17 

17 

100.00 

1500 to 1999 gm. 

23 

21 

91.30 

2000 to 2499 gm. 

23 

16 

69.57 

2500 to 2999 gm. 

23 

12 

52.17 

3000 to 3499 gm. 

28 

14 

50.00 

3500 to 3999 gm. 

16 

5 

31.25 

4000 and over 

6 

4 

66.67 

UnknovTi 

10 

10 



In just over a quarter of the cases the chUd was already dead on ad- 
mission as the fetal heart could not be heard. This occurred most 
often in the central and least often in the marginal type of placenta 
previa. If we omit the cases in which the child was dead on admis- 
sion, we obtain a fetal mortality of 50.53 per cent. Many of these 
children were premature, and considering only such babies as were 
known to be alive on admission and which weighed at least 2500 gm., 
the fetal mortality was 38.71 per cent. 

Finally, an investigation was made as to the effect of the lapse of 
time from admission to the hospital to delivery, when the fetal heart 
was present on admission and the child weighed 2500 gm. or more. 

Table IX 


DELIVERT 


CASES 


FETAL DEATHS 


INFANT MORTALITY 
PERCENT 


Immediate 
0 to 2.9 hours 
3 to 5.9 hours 
6 to 8.9 hours 
9 to 11.9 hours 
12 and over 


11 5 45.45 

6 3 50.00 

18 5 27.78 

11 4 36.36 

4 2 50.00 

12 5 38.71 


Although each of these groups is too small for definite conclusions, 
one nevertheless gains the impression that this factor has little if any 
effect upon the prognosis for the child and the results are no better 
after immediate delivery from below than when a number of hours 
elapse before the child is born. 
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DISCUSSION 

Tti a service of over 36,000 admissions, and extending over a period 
of almost thirty-five years, placenta previa occurred in 146 instances, 
or approximately 1 in 250. Eniergeney admissions to the hospital 
service comprise only a small part of the total cases hut include a 
larger percentage of the total cases of placenta previa. Thus, in 
women admitted as emergency cases and delivered on the service the 
incidence is 1 in 30, whei'eas among those registered for prenatal care 
it is 1 in 500. This last figure seems to represent fairly accurately the 
occurrence of this complication in a typical cross-section of the child- 
bearing population. 

There is a rather surprising racial difference in the incidence of pla- 
centa previa. In a service divided about equally between whites and 
blacks, and between primiparae and multiparae, it is seen that it 
occurs once in every 98 deliveries in white women, as compared with 
once in every 158 in black women. In view of the greater average 
number of pregnancies among the black women, such a finding is diffi- 
cult to explain. 

The gross maternal mortality for the seides was 10.96 per cent. It is 
comparatively higher in the black than in the white race, being 13.21 
per cent and 9.68 per cent respectively. During the early days of the 
Clinic a number of the patients were delivered immediately after en- 
tering the hospital by manual dilatation of the cervix and extraction 
of the child. This practice was soon given up and since then the hy- 
drostatic bag has been commonly employed. At the present time, the 
treatment of cases admitted with vaginal bleeding during the last 
third of pregnancy is as follows: A sample of blood is obtained at 
once, and preparations made for securing compatible blood donors, 
with the idea of being ready for transfusion as soon as possible. If 
the patient’s condition is not critical tliis procedure is held in abeyance 
for the time being. If, however, the woman is suffering- from the loss 
of blood, an intravenous injection of saline or glucose is begun im- 
mediately and is followed by transfusion as soon as the necessary 
preparations can be made. Meanwhile, the patient is taken to the 
operating room. All necessary preparations are made for the intro- 
duction of a bag. A vaginal examination is now done and if the bleed- 
ing is found due to placenta previa, the bag is inserted intraovularly 
at once. The patient is then returned to bed, mild traction exerted 
by means of a weight attached to the bag and suspended over the edge 
of the bed. Immediate delivery is effected after extrusion of the bag, 
the cervix is inspected for tears, and if there is any bleeding following 
the third stage of labor the uterus is packed prophylactically. Througli- 
out labor and for some hours after deliveiy, the patient is constantly 
watched and donors for transfusion are kept on the delivery floor so 
that this procedure can be carried out without delay if it becomes 
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necessary. It is strongly felt that the immediate and free use of trans- 
fusion aids materially in reducing the mortality incident to placenta 
previa. 

That the maternal death rate from placenta previa has been lowered 
in recent years in this service is evidenced by the fact that from 1896 
to 1910 it was 19.23 per cent, whereas since 1920 it has fallen to 8.64 
per cent. 

There is a considerably different mortality according to the type of 
placenta previa. In a sei’ies of 57 cases of the marginal type there 
was only one death (1.75 per cent) ; 14.75 per cent of the cases of the 
partial type terminated fatally, while central placenta previa in this 
group of cases was associated Avith a mortality of 21.43 per cent. 

As has preAuouslj' been stated a large number of the patients (87) 
Avere admitted as unregistered emergenej’^ cases and many of them 
were in desperate condition Avhen first seen. Classifying the patients 
as excellent, fair, or poor risks according to the clinical picture on 
admission, Ave find a low mortality of 5.36 per cent when the initial 
examination revealed the Avoman to he in good condition. This figure 
rises in the group classed as “fair,” and Avhen the situation was 
deemed ominous on admission, the mortality reaches 36.84 per cent. 
A studj’’ of the condition of the patient from the point of view of 
hemorrhage before and pulse rate on admission checks the above con- 
clusion closely. It is noteAvorthy that in 33 women admitted Avith a 
pulse beloAv 90 there Avas not a single death. 

In some cases the patients Avere admitted befox’e the onset of labor, 
but usually, however, haAung had pains for a varying period of time. 
In general, the mortality rate rose with the duration of labor prior to 
admission and the beginning of therapy as indicated by the amount 
of cervical dilatation. HoweAmr, in 17 Avomen admitted Avith the 
ceiwix closed there was not a single death. In most of these the pre- 
ceding hemorrhage had been slight but some had bled severel 3 L 

In view of this obseiwation, a further division of the cases according . 
to the hours elapsing betAveen admission and delivery becomes of in- 
terest. The highest maternal mortality (25.53 per cent) occurred in 
the group deliA^ered immediatety after admission. However, in this 
group are included those who were deltyered bj'- accouchement force, 
as well as those admitted with a widety dilated ceiwix Aidio had been 
bleeding throughout some hours of labor. On the other hand, there 
were 35 Avomen Avho were delivered not less than twelve hours after 
admission and in this group there was not a single death. 

In approximately 60 per cent of the patients the sj^mptoms of pla- 
centa preAua appeared at varying interA’^als before the pregnancy had 
reached term. In general the white patients were farther adA'aneed 
than the black. Considering the maternal mortality from the point of 
view of duration of pregnanej’’, Ave found a rate of onty 4.55 per cent 
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wlien tlie pregnancy ended prior to tlie last Innar month, whereas it 
was 15.58 per cent in those patients who were at or near term. Why 
this difference should exist is not clear, but it seems sigmificant that 
the highest maternal mortality oecTirs in the group in which from the 
standpoint of the survival of the child the mortality was lowest. A 
consideration of the maternal death rate according to the weight of 
the child likewise shows a higher figure where its weight exceeds 
2500 gm. 

An investigation of the parity of the patients in the series shoAved a 
low mortality rate of 4.55 per cent in the primiparous Avomen as 
against a much higher one in the multiparous. A considerable ntmiber 
of the women had had ten or more previous pregnancies and in them 
the mortality Avas highest, 23.08 per cent. Being more common in 
multiparae, placenta previa obAdously occurs most frequently in Avomen 
Avell along in their obstetric career. In aucav of this, it is interesting 
that the highest mortality occui*s in women whose age is forty or more. 
In almost everj'- way, it seems evident that the pregnant eldeiiy women 
makes a very poor risk. 

That we have to deal AAoth a high incidence of febrile puerperia is not 
surprising, for this is to be expected in any series Avhere operative 
procedures are the rule and particularly Avhere the hydrostatic bag 
is commonly employed. However, only one death occurred from in- 
fection. It is noteworthy that the incidence of puerperal infection is 
much higher in the blacks than in the whites, a phenomenon which 
holds true as well for normal deliveries in the two races. 

Analysis of the 16 fatal cases shoAvs hemorrhage to be the most im- 
portant factor in 13 instances. One woman died of infection, one of 
nephritis, and one of surgical shock, the result of operative procedures 
before admission. In 6 of the 13 deaths due to bleeding, the condition 
of the patient on admission was desperate and if these deaths, the 
death due to shock and to chronic nephritis, are omitted as not being 
directly the responsibility of the Clinic, the corrected mortality falls 
to 5.80 per cent. 

The prognosis for the child in placenta previa is ahvays grave, and 
in this series the gross fetal mortality Avas 67.81 per cent. This is due 
partially to the large number of prematurely bom infants, and in our 
series 46.32 per cent, or almost half, weighed less than 2500 g-m. The 
Aveight of the average Avhite baby Avas 300 gm. more than that of the 
black, Avhieh coincides with a higher fetal mortality in the latter race. 
The mortality is highest in the central type of placenta previa and 
loAvest in the marginal variety. 

In oyer a quartei* of the total cases the fetal heart tones AA^ere absent 
on the admission of the patient to the hospital. If we omit these eases 
from discussion ■ (and obviously no form of therapy could alter the 
results here), and consider only those babies Aveighing 2500 gm. or 
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ovei% where the fetal heart was present on admission, the mortality 
falls to 38.71 per cent. Thus, it would appear that of the babies, pre- 
sumably fair risks on admission, over one-third died prior to the de- 
livery of the patient. However, the number of hours from admission 
to delivery made no difference in the fetal mortality and, indeed, is 
lower in the group delivered twelve or more hours after entering the 
hospital than when immediate evacuation of the uterus was practiced. 

After the above considerations, what can be said concerning the 
treatment of placenta previa? The value of prompt and if necessary 
repeated transfusions seems to be without question. Very probably 
immediate delivery bj’’ cesarean section after admission of the cases at 
or near tenn and where the fetal heart was still in good order would 
result in more live babies. What effect such a procedure would have 
upon the matemal mortality is entirelj’- problematical. Certainly the 
bag gives entirely satisfaetorj’- results in the marginal type of case. 
Many of the other cases are admitted in too poor condition to risk a 
laparotomy. In still others, bleeding is so profuse that it must be 
checked at once, or before anj" abdominal operation can be performed. 
Many have ali'ead}’’ had unsterile examinations on the outside before 
admission, some of them entering the hospital with the cervix packed, 
and in them indiscriminate use of cesarean section would probably in- 
crease the mortality from sepsis. It is the feeling of this Clinic at 
present that this operation has only a re.stricted scope in the treatment 
of placenta previa. In a central placenta previa with the cervix closed 
or just opening and with a viable child whose heart tones are in good 
order it seems permissible. In a multipara in good condition, with sev- 
eral live children, where sterilization seemed a reasonable procedure 
cesarean section with hysterectomy or tubal excision might not be 
condemned. In an occasional case the desire for a live child might 
counterbalance an increased chance for mishap to the mother. Except 
in these instances the use of the bag still holds as the procedure of 
choice, though far from an entirely satisfactory one. 

CONCLUSIONS 

1. The incidence of placenta preria in an average childbearing popu- 
lation is about 1 in evei’y 500 delivei’ies. It is higher in white than in 
black women. 

2. The matemal mortality in placenta previa is still high (8.64 per 
cent), although the results have improved greatly in the past thirtj'- 
five years. It could be still further reduced by the prompt hospitali- 
zation of all bleeding cases and more frequent employment of trans- 
fusion. 

3. When the patient is admitted in good condition, with low pulse 
and before the hemorrhage has become alarming, the mortality is low 
and does not rise if a number of hours elapse before the patient is 
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ultimatelj'^ delivered. The mortality is highest in those jiatients who 
are delivered immediatelj'- after admission, or before the general con- 
dition has been improved by intravenous therapy. 

4. The incidence of premature labor is hig’h, but the maternal mor- 
talitj^ in this group is low and increases more than three times when 
delivery occurs at or near term. 

5. About 15 per cent of the eases occur in primiparae. The inci- 
dence of central placenta previa in this group is low (9.10 per cent). 
The maternal mortality is much higher in multiparae and also in- 
creased as the age of the patient rises. 

6. Puerperal infection occurred in over half of the eases in this 
group. However, only one death from infection is recorded. 

7. Hemorrhage accounts for 13 of the 16 deaths in the series. Sev- 
eral of the women were admitted almost moribund, and omitting these 
as well as deaths from causes unrelated to placenta previa, the mor- 
tality falls to 5.80 per cent. 

8. The prognosis for the child is grave. About one-half of the chil- 
dren weigh less than 2500 gm. at birth. In more than 25 per cent of 
the cases the fetal heart was absent on admission. Omitting these two 
groups, the stillborn and neonatal mortality is still very high, 38.71 
per cent. 

9. The treatment of placenta previa is still imsatisfactoiy ; liberal 
transfusion offers the best method of reducing the mortality. The hy- 
drostatic bag offers satisfactory results in the marginal type of case. 
The indiscriminate use of cesarean section, while increasing the chances 
for the child, would probably not reduce the maternal mortality. 
Many of the patients who succumb are too ill on admission, or bleed- 
ing too severely to warrant laparotomy. Others, due to unsterile ex- 
aminations on the outside or the use of vaginal packs, are admitted 
potentially or obviously infected and in them the use of cesarean sec- 
tion, unless followed by hysterectomy, would be fraught with consid- 
erable danger. Cesarean section may, however, be indicated in cases 
of central placenta previa admitted in good condition before or early 
in labor, and with a living and viable child ; or where the desire for a 
live child counterbalances any increased risk to the mother. 



THE EADIATION TREATMENT OF AMENORRHEA AND 
STERILITY. "WITH A REPORT OP CASES SO TREATED 

By Ika I. Kaplan, B.S., M.D., Nir^v York, N. Y. 

(Director, Division of Cancer, Department of Sospitals, Attending Jiadiation 
Therapist, Bellevue Hospital, Lecturer in Badiation Therapy, 

Bellevue Medical College) 

T N NO other subject of medieine is there so much confusion and mis- 
understanding prevalent as in the application of radiant energy in 
gynecology. Indeed the situation is such that both layman and physi- 
cian regard the employment of x-rays and radium onty as destructive 
elements. When imlooked-for disagreeable sequelae foUow therapeutic 
uses of radium and x-rays, the whole procedure is condemned and 
other patients are hindered from seeking its benefits. However, in no 
field of treatment of the female sexual phenomena is it more helpful 
and more promising of spectacular results than in that of functional 
disorders of the ovarjL In cases of sterilitj’', where it is desired to 
produce offspring, radiation plays the role of a guardian angel in 
fostering a happy married life which would otherwise he barren and 
dreary. 

Recentlj’’, however, and very regrettably, doubts appear to have 
been cast on the safety of this form of therapy. In the daily press not 
long ago there appeared an article by an alleged expert to the effect 
that abnonnal babies or monstrosities were born of irradiated mothers. 
Another item, receiving equally important publicity, claimed the con- 
trol of the sex of the unborn child through irradiation. Then, too, 
there are some honest, industrious, ethical medical men who seek out 
the oddities of therapeutic methods, quote statistics of rare occur- 
rences of abnormalities, as if the latter all occurred in one associated 
sequence, and from such jumbling of unrelated facts draw conclusions 
as to supi)osed evils of radiation therapy. 

The eai’ly workers with the x-rays and radiiun, noted the biologic 
reaction of tissues to these rays without at first clearly understanding 
them. The results usually were destructive. As more careful study 
led to better understanding of the principles of i-adio-aetivity, it was 
noted that radiant energy either stimulated the tissues, destroyed them, 
or did not affect them at aU. Early in this study Bergonie and Tribon- 
deau were able to conclude that the more embryonic the tissue the 
more it responded to radiant energy'', and the more defined, adult, or 
highly differentiated the cell, the more resistant it was to radiation. 
The effect on gonads has been studied by Regaud, Lacassagne, Schinz, 
Dobrovalkaia and others. The male cells are easily affected but re- 
cuperate readily and, according to Dobrovalkaia, such male cells as 
are damaged by radiation and recover do not, if subsequently used in 
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impregnating the female, transmit sneh' malformations. As yet no one 
has ever followed an injni’ed male cell and there is no positive proof 
that the offspring is adversely affected by such injured cell. In 
Ewing’s opinion, normal tissue is ordinarily unaffected by the proper 
therapeutic use of radiation. 

The biologic action on the ovary is still undetermined. The true pathologic 
picture of the ovary of a woman menstruating irregularly or not at all, or in 
women incapable of becoming pregnant, is still unknown. The problem of sterility, 
which was known in Biblical times, is difficult of explanation in every case, due 
to the complexity of the factors involved in the phenomena causing pregnancy. 
Rubin, in his discussion of this subject advises consideration of all extraneous 
factors before attempting therapeutic interference with the ovaries. As he sees 
it, the aim and effect of therapy in female sterility is to correct abnormalities 
and to restore anatomic relations and, if possible, functional conditions to as nearly 
normal as possible. For the correction of the functional conditions he has recom- 
mended the employment of fractional doses of x-rays, and it was at his suggestion 
that I began this work in 1924. Rubin reports that over 50 per cent of his patients 
BO treated satisfactorily became pregnant. At The Mayo Clinic, Drs. Dripp and 
Ford have found that irradiation is particularly applicable in cases of menstrual 
irregularity, whereby, excluding all other etiologic factors, an inherent disturbance 
of the ovaries may be assumed. Whether or not menstruation is wholly controlled 
by the ovary or is the result of a combined action of secretory glands distributed 
throughout the body, is still not thoroughly understood. In his definition of the 
menstrual phenomena, Howell states that the phenomenon of menstruation is de- 
pendent on the periodic activity of the ovaries, and that in most cases menstruation 
is connected with ovulation, the ripening and discharging of a graafian follicle. 

Anspach says that ovarian impulse and uterine response are essential to the 
menstrual flow. The corpus luteum forms a stimulus for the next menstrual period, 
foUicle-bearing tissue must be present in the ovary to cause menstruation, and 
menstruation is a complicated process of which the most obvious evidence is the 
menstrual flow. He says, too, that the ovary has an internal secretion which gives 
rise to menstrual molimina. 

Westerman, however, says that in mice ovarian function proceeds normally even 
if the uterus is extirpated. 

In his study of the circulation of the ovary, Clark states that the increased 
amount of blood sent to the pelvic organs during the menstrual period causes a 
marked augmentation of the intracapsular pressure of the ovary which results in 
the bursting of the graafian follicle, after which expulsion of the ovum takes place. 
Ovulation occurs from fourteen to sixteen days after the beginning of menstrua- 
tion and then the corpus luteum begins to grow. Ovulation causes menstruation; 
copulation assists the ovulation, and expulsion of the ovum occurs when the graafian 
follicle bursts. 

Reynolds says that the ovaries of sterile women on gross examination show 
numerous thin-walled projection follicles or numerous small imperfect corpora. 

Frank believes that there is a secetory controlling hormone supplied by all the 
sexual glands of the body. Frankel thinks that this hormone is made up of the 
yellow body cells of the corpus luteum. From the standpoint of irradiation I have 
seen alteration of ovarian function result from the radiation of glands other than 
the ovaries. 

Eden and Lockyer state that for menstruation there must be fully developed 
activating ovarian tissue and that there is some physiologic coordinating eonnection 
betneen the ovary and other endocrine glands. In their opinion, the chief exciting 
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cause of menstruation is an internal secretion of the ovary, for ovulation can 
occur without menstruation anti vice versa. There is an ovarian liormone which 
e.vcites menstrual change in the endometrium, and .there is a connection between 
the thyroid and the ovaries. 

Tiiese are all suppositions not based on positive experimental data. 

Miss van Herwerden from her researches says that in monke3's there are two 
periods: one, when menstruation occurs w’ith a corpus luteum and the other, when 
menstruation ensues without the occurrence of ovulation. Therefore, she concludes 
that the cause of menstruation is somewhere outside of the ovary. 

Nemenow reports tliat in the x-ray treatment for pituitarj' tumor a concomitant 
amenorrhea was cured. Dripp has shown that small doses of x-rays to the thyroid, 
spleen, and pituitary areas have cured functional disorders of the ovaries. 

For the control of excessive bleeding in virgins, Seitz and Wintz early made 
use of irradiation of the spleen with good results. Hofbauer, in 1922, before the 
German Gynecological Congress, suggested x-ray therapy of the pituitary for 
gynecologic functional disturbances, especially the effect on uterine myoma after 
such irradiation. Werner found that x-rays applied to the hypophysis stimulated 
menstrual reaction, and Borok suggested pituitarj- radiation for mitigating the 
climacteric sj’mptoms of early menopause. Frequently, radiation stimulation of the 
thyroid has effected normal menstruation. 

Neither the action of radiation on the ovary nor the latter’s reaction to radiation 
is as yet clearly explained, and the mechanism of ovulation is still unknown. 
Histologic examination of the ovar}- shows the ovum lying in a mature graafian 
follicle surrounded by the cells of the germinal epithelia. In maturing there is a 
thinning of the follicular wall with increased liquor folliculi which consequently', 
therefore, increases intrafollicular pressure and results in the rupture of the graafian 
follicle and discharge of its ovum. The follicle then is filled with blood from 
the tearing of the vessels in the theca or covering layer, which later develops 
into the corpus luteum. Hartman believes that usually the corpus luteum must 
be present for menstruation to occur, but he has found that in the monkey, mere 
rupture of the graafian follicle brought on menstrual phenomena. It is, I believe, 
the presence of this corpus luteum that inhibits menstruation during pregnancy. 
Snyder, however, does not believe that the activity of the corpus luteum inhibits 
ovulation in primates, while Hartman, from his studies on the opossum, believes 
that the destruction of the corpus luteum induces destruction of the fetus and 
he therefore concludes its presence is necessary for pregnancj'. But he' believes 
the corpus luteum is not the cause of menstruation in the monkey'. Nor is it 
necessary for the menstrual cycle, nor does the follicular apparatus of the ovary 
cause menstruation. East says the corpus luteum of pregnancy is of increased 
size and gives off internal secretions. 

Experiments by' Corner and Allen have shown tliat removal of the corpus luteum 
during pregnancy causes the termination of the pregnancy, and these workers 
therefore conclude that the presence of a corpus luteum is necessary for the preg- 
nancy to continue. 

Whitehouse says that the decidua of the upper segment of the uterus is the 
favorite place for the implantation of the zygote and that this decidua depends 
for its existence on the integrity and normal function of the corpus luteum. 

Johnstone says that the reproductive cycle begins in the ovary just prior to 
ovulation ndth the maturation of the follicle, and the formation in the entire 
ovary, not merely in the foUiele or ovarian stroma, of an ovarian hormone. As 
soon as ovulation has occurred, luteum tissue is formed; this creates a second 
hormone, which governs and stimulates the preparation in the uterus for the 
fertilized ovum. 
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We know that the x-rays have in themselves a power to stimulate. Plattau, 
Seitz, and Wintz declare that there is a definite stimulation effect by x-rays on 
the ovaries. Aschoff, Colwell, and Buss have shown that x-rays act directly on 
the follicular elements of the ovary, while Bobinson says that only the tertiary 
follicles are sensitive to radiation, leaving’ the primary follicles to continue to 
ovulate after the x-ray effect has passed. Hirsch believes the action is directly, on 
the corpus luteum; the graafian follicle is embryonic tissue and this is highly 
sensitive to x-rays. Lenke believes a pathologic graafian follicle, preventing the 
ripening of a normal follicle capable of producing menstruation, is destroyed by 
the x-rays, and then leaves the primar3' follicle free to dev’elop. If we deem this 
tissue to be so radiosensitive, we can regard the action of irradiation on the ovary 
at this time as an action directly on a most radiosensitive tissue, which responds 
by releasing its inhibitory reaction on the ovarj', thus allowing the usual menstrual 
cycle to occur. 

Johnstone says that operation on a woman in the latter half of her menstrual 
cj'cle with removal of the maturing corpus luteum will cause menstruation to follow 
in thirty-six hours. 

Hartman says the follicle in the corpus luteum is unnecessary for menstruation 
but the ovary is necessarj-; therefore, we must look to some endocrine cause within 
the ovary, perhaps in cooperation with other glands, for example the pituitary, and 
perhaps the x-rays stimulate such active hormone, causing menstruation. The 
anterior lobe of the pituitary, according to Johnstone, gives off two types of activat- 
ing factors: the first one activates the whole ovarj', leading to ovulation and the 
formation of lutein tissue, and a second activator whicli affects the corpus luteum 
produced by the first activator; and, he states further that these pituitary factors 
work only through the medium of an ovary. 

Novak claims that the ovum is not the cause of menstruation, because in monkeys 
definite periodic bleeding occurs without ovulation; that in as much as the follicle 
and corpus luteum are not the cause of menstruation, the corpus luteum is im- 
portant only in the preparation of the premenstrual lij'pertrophy of the endometrium. 
Novak believes also that the pituitary gland has a periodicity in function and this 
regulates menstruation. 

Johnstone, however, suggests that the activitj- of the anterior lobe of the 
pituitary body is maintained bj' stimuli of a hormone formed by the trophoblasts 
of the ovum and that existence of this trophoblast in the uterus depends on the 
function of the corpus luteum. 

Zondek and Asehheim, in their experiments looking toward replacing the func- 
tion of tlie ovarj" with other endocrine gland elements in the body, proved that the 
pituitary gland produces its effect only when the ovary is present and does not 
work in ovariectomized animals. They call it the motor of the ovary, for the 
pituitarj' transplanted on an ovary acted as a motor of the ovary, speeding up its 
activitjc Smith and Engle have shown, from their experiments with the pituitary 
body, that ovulation is enormously accelerated. Corner- denies that there is a specific 
sex hormone, as Frank declares, but believes that there is a distinct specific corpus 
luteum hormone. 

When we consider that following the radiation of glands other 
than the ovaries menstruation takes place, we must think of radiation 
as a direct stimulating agent. We do know that the first reaction to 
iiTadiation is a hj^peremia, with increased vascular effect in the local 
area treated. It remains to be proved, however, that this mechanical 
hyperemia does in some way hurst the unripened graafian follicle and 
thereby set in motion the menstrual machinery. That direct radiation 
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on the ovary does cause a reaction in the theca with subsequent rup- 
ture of a graafian follicle and menstruation, we have seen esperimen- 
tally, hut the biologic reaction and the exact mechanism of it are still 
unexplained. 

Evidently the cure of amenorrhea, as Johnstone suggests, has to do 
with the uterus, the ovary, and the pituitary. Sterility may often be 
due to a persistent corpus luteum or in the human being it may be 
due to the excessive action of the Type II pituitarj^ hormone. 

J^aujoks believes that the resumption of ovarian activitj’ following temporary 
cessation after x-ray treatment, is due to the ripening of the undamaged primordial 
follicles rather than to a restoration of slight!}' damaged follicles or a renew’al of 
activity of the germinal epithelium. He says that the adult ripened follicle which 
controls the next menstruation is usually destroyed by x-rays, but the ovum may 
not be, and it then proceeds to ovulation with only partial x-ray destruction. It 
may be fertilized, but usually does not proceed to develop, and finally aborts. The 
later ripening follicles are less radiosensitive and, though slightly damaged at 
first, recuperate to go on to perfect fertilization and development. 

As regai’ds the effects of in-adiatiou on the mother and on the on- 
coming progeny, there is much confusion and many conflicting ex- 
planations. Aside from creating a mild dysfunction, most workers 
agree that but little untoward reaction takes place in the mother. It 
is concerning the effect, however, on the unborn child or subsequent 
effect on future impregnations, and the effect on the future develop- 
ment of the child born following ovarian irradiation of the mother, 
that various conflicting hypotheses have been offered. It is true that 
irregularly fonned, abnormally formed, and subsequently maldeveloped 
offspring have been seen following irradiation of the mother. 

Doderlein states that the reports of deformities of progeny of radiated mothers 
have not been proved, and reports of 42 pregjiancies constitute his proof that 
irradiated mothers can give birth to normal offspring years afterward. 

Werner, too, reports on 24 such pregnancies, but says that the usual irradiation 
of the mother does not necessarUy cause permanent amenorrhea, even when they 
are treated with large doses. This has also been shown by Beelere, Stern, myself 
and others. Such women may subsequently become pregnant, as reported by 
Schmitt, Hurenberg, Doderlein, 'Williamson, and mj'self. 

Schmitt reports in detail the results of 22 cases of irradiated mothers for 
various conditions who subsequently have 39 pregnancies with no abnormal births. 
In the 8 women treated with stimulation x-rays, there were 17 pregnancies with 12 
living normal children. 

That wol’kers tvith radiation elements maj' marry and produce nor- 
mal cbildren lias been shown by Naujoks who reriewed the cases of 91 
mothers hatung 129 children. Of these only 9 were abnormal, and for 
4 of these children other than radiation reasons were found for the 
abnoi'malities. This leaves a percentage of abnoi*malities not exceed- 
ing that occurring in progeny of women never irradiated. 
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It is luifortunate that the fact that irradiated mice have produced 
abnormal progeny has been utilized as a basis for prohibiting radia- 
tion on human beings. Although Bagg in his work with mice has 
produced abnormal forms, Levine, working along the same lines, failed 
to substantiate Bagg’s findings. Moreover, Krupski and Eisenberg, 
experimenting on white mice, showed that irradiation did not cause 
abnormalities unto the third generation. Martins, while granting that 
abnormal results do occur in animal experimentation, does not feel 
that we can apply these conclusions to human beings. Robinson, too, 
claims that irradiation of animal ovaries is not the same as irradiation 
of human ovaries and that ovarian irradiation is free from harm to 
offspring. 

Whitehouse says that every form of abnormal ova and monstrosity 
can be produced from normal ovaries and spermatozoa by artificial 
interference -with the environment. 

From a statistical study of the literature, Murphy classifies the ab- 
normalities in children of irradiated mothers and concludes that preg- 
nancies in such cases should be interrupted in order to avoid the pos- 
sibility of producing monstrosities. It must not be forgotten, how- 
ever, that monstrosities have occurred in women ivho have never been 
radiated. Flaskamp states that practical experience and not conjec- 
tures should govern the question of whether or not to irradiate human 
ovaries. He notes that there is an absence of proper reporting of 
I’esults in the experimental irradiation of ovaries, no distinction being 
made between the weak doses leading to temporary and permanent 
sterility, and he does not believe that all reported so-called child in- 
juries are due to the effects of previous irradiation. The births of 
normal children following x-ray treatments have been reported in a 
large series of cases by Flatau, Werner, Doderlein, Krups, Rongy, and 
Rubin. Williamson reports the case of a normal full-term baby born 
of a mother irradiated while pregnant. Schiller reports the case of a 
woman, forty-five years of age, in whom a full-term normal pregnancy 
followed x-ray therapy for myoma, and concludes from this that 
x-rays in this case stimulated a normal endometrium, making it capable 
of supporting gestation, which is was not able to do before treatment. 

Radiation during pregnanes’-, however, is a dangerous procedure and 
may lead to fetal abnormality and destruction. 

In our series we had 100 patients and 16 normal healthy children 
were born of irradiated mothers. 

As advised by Rubin, all extraneous factors which might be the 
causative agents in any specific case were ruled out before x-ray 
therapy was attempted. In fact, no patient is accepted for radiation 
who has not been examined and passed upon bj’’ a competent gyne- 
cologist. 



58 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


All cases lierewitli reported have been ti-eated with Mgb voltage 
x-rays, witb the following factors; 200 KV, 4 MA, 0.5 mm. copper 
and one mm. aluminum filter and bad administered on tbe ovaries 
a dose of 10-12 per cent. Treatment vms given over tbe right and 
left anterior and posterior ovarian areas with alternate doses about 
one week apart. Inasmuch as the endocrine glands are in some 
way correlated in their action with ovarian functions, patients in 
whom distinct glandular deficiency was present, were given addi- 
tional stimulating radiation to the pituitary, or thyroid areas and in 
severe eases to both, with the idea of assisting the ovarian reaction.. 
The successful results of such irradiation, which have been shown by 
Dripp and Ford, make this method one of choice in glandular dysfunc- 
tion with ovarian irregularity. In this series this additional iiTadia- 
tion was used successfully in seAmral eases. Espeeially useful was it 
in patients to whom a primar 3 '^ ovarian stimulation series had been 
given, resulting in subsequent pregnancy but which pregnancy tenni- 
nated in an abortion and recui'rent amenorrhea. Direct irradiation in 
such a case resulted in restoration of menstruation. In patients in 
whom ovarian radiation resulted negatively, treatment of the pituitary 
or thiToid brought on menstruation. 

There were 100 cases treated, 15 single, 85 married. The symptoms 


were : 

Amenorrhea 82 

Associated sterility 62 

Irregular menstruation 3 

Irregular menstruation with sterility 10 


The amenorrhea in these patients varied from eleven months to 
three j^’ears. 

The ages of those treated were ; 

Single, youngest seventeen years, oldest thirty-two years. 

Married, youngest nineteen years, oldest forty-five years. 

Most of these patients were in the age group of 24-28 and 30-33 years. 


Results : 

Single : 

Treated 

15 No result 

Menstruated 

7 Unknown 

Married : 

Treated 

85 


Menstruated 

55 


Pregnancies 

22 


No result 

25 


Unknown 

a 

Babies born: 


Twins 

I 


Boys 

5 


Girls 

9 

Had two 

or three pregnancies 

after treatment 


Pregnant and aborted 
Still pregnant 


C 

2 


4 

3 

3 
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CONCLHSIONS 

The biologic action of the ovary and its intimate connection with 
menstruation and the question of the control of associated endocrine 
glands, especially of the pituitary, is not as yet clearly understood. 

For the correction of female functional disorders the x-rays have 
proved efficacious, either when applied to the ovary or pituitary'’ gland 
or other glandular areas. 

The reaction to radiation is not as yet clearly understood. Normal 
children have been born of iiTadiated mothers and when properly 
given, x-rays are neither hannful to the mother nor to the offspring 
from such irradiated mothers. 
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THE ARSENIC CONTENT OP THE HUMAN PLACENTA 
FOLLOWING ARSPHENAMINE THERAPY 

By Nicholson J. Eastman, M.D., Baltimore, Md. 

(From the Department of Obstetrics, Johns Hophins TJniversitp and Hospital) 

IT IS generally recognized tliat the treatment of syphilis in the preg- 
nant woman is singulai’ly beneficial to the fetus. Thus, it is a com- 
mon observation that patients Avith a four plus Wassermann reaction 
and other obAdous stigmata of sj’^philis, give birth to nonsyphilitic 
infants folloAving a course of thei'apy AAdiich Avould ordinarily he 
regarded as inadequate to affect the progress of the disease in adults. 
MoreoAmr, it is the usual experience that such infants remain clini- 
cally and serologically free from congenital S 3 ’'philis. While it seems 
probable that pregnancy itself exerts an ameliorating effect upon 
the signs and symptoms of maternal sj’'philis^, it appears equallj^ 
eAudeut that this beneficial action is not always extended to the fetus, 
Avhieh frequently succumbs to the disease in utero unless the mother 
has been treated. 

This striking contrast betAveen the fate of the fetus in treated and 
in untreated mothei’s suggests that antenatal therapy may exert 
some specific action upon fetal tissues. Although the exact mechan- 
ism responsible for such an effect is not knoAAm, it has been suggested 
that the placenta may exert some protective function, that it may 
possess some vitalistie property of keeping the drag in greater con- 
centration in the fetal circulation, and that on account of the 
marked Amscularity of that organ, a greater and more direct action of 
the drug is exerted upon the spirochetes in the fetus and in the pla- 
centa. UnknoAAm immunologic reactions on the part of the fetus have 
also been cited as possible explanations. In 1923 Underhill and 
Amatruda" injected pregnant rabbits intravenously with large doses 
of neo-arsphenamine and shoAved that tAventy-four hours later a sub- 
stantial quantity of arsenic Avas still present in the placenta, an 
amount almost equal to that stored in the mateimal liver. These 
authors believe that their experiments offer a definite ansAver to the 
question under discussion, since their i*esults shoAv a storage of arsenic 
in the placental tissues. As is well knoAvn, hoAvever, conclusions 
drawn from experiments on the placentas of loAver animals are not 
necessarity applicable to the human placenta, which differs decidedly 
in structure from that of the rabbit. Moreover, it may be noted that 
the amounts of drug administered by Underhill and Amatruda were 
five times the usual therapeutic dose for Iiuman beings. 
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The present study comprises arsenic determinations on 21 human 
placentas from patients who had been receiving prenatal arsphen- 
amine therapy. After some 10 placentas had been analyzed, it was 
thought that the results ivould be more sig*nificant if the placentas 
were divided into fetal and maternal portions, and each portion an- 
alyzed for arsenic ; in the last 11 placentas studied this procedure has 
been carried out by a technic to be described shortly. 

METHODS 

After the placenta had been washed to remove gross blood, arsenic 
determinations were made on 20 gram portions by the method of 
Gutzeit as described by Scott.® Control determinations on placentas 
of patients who had not received arsphenamine were made at frequent 
intervals and were always found negative. Furthermore, arsenic-free 
placental tissue, to which had been added known amounts of arsenous 
oxide, was used for standardization. In the 20 gram portions of pla- 
centa taken for this purpose, ditferences of 5 mmg. in the amounts of 
arsenous oxide added could easily be detected and it therefore seems 
probable that the results reported in this paper (mmg. per 100 grams 
of placenta) are accurate to within 20 mmg. It should be particu- 
larly noted that the findings are expressed in micro-milligrams (thou- • 
sandths of a milligram) of arsenous oxide. 

The separation of the maternal from the fetal portion of the pla- 
centa was accomplished by laying the washed placenta on a flat surface 
with the fetal aspect down and shaving the maternal surface with a long, 
sharp knife, care being taken to secure only a superficial layer of from 
2 to 3 millimeters. We are aware that such a method of division repre- 
sents only an approximation, and that what we designate as the 
maternal portion likewise contains a certain quantity of fetal elements. 
We believe, nevertheless, that if the layer removed is sufficiently thin, 
the bulk of it will consist of maternal tissue only. 

RESULTS 

The results of the study as shown in Tables I and II indicate that 
arsenic is retained by placental tissue as long as fifteen days after the 
last injection of arsphenamine. The amoimt present during the first 
three days is relatively large, ranging over 100 mmg. per 100 grams 
of placenta. Furthermore, it may be noted that a definite cumulative 
retention of arsenic is manifested, the duration of retention being in 
part a function of the number of weekly treatments. Thus, Case 1, in 
Table I, showed no placental arsenic. eight days after a single injec- 
tion, while Case 9, which had received six weekly treatments, showed 
40 mmg., although fifteen days had elapsed between the last injection 
and delivery. Likewise, the findings listed in Table II leave little 
doubt that the retention of arsenic by the human placenta occurs 
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cMefly in the fetal portion. It will be observed, indeed, that the quan- 
titj^ of arsenic found in the fetal portion of the placenta is often three 
and four times greater than that present in the maternal part. When, 
furthermoi'e, it is recalled that the method used for separating the two 
parts of the placenta does not preclude the presence of some fetal tis- 
sue in what we call the maternal part, it seems likely that the actual 
maternal tissue reallj'’ contained even less arsenic than our figures 
indicate. 

Table I. Showing Arsenic Content op Placenta at Varying Intervals After 

Arsphenamine Therapy 


1 

CASE 

NO. 

NO. weekly 
treatments 

DAYS between 

last treatment 

AND DELIVERY 

DRUG 

1 

DOSAGE 

GRAMS 

PLACENTAL 
ARSENIC MMG. 
PER 100 GM. 

1 

11 

2 

N* 1 

0.6 

160 

2 

5 

4 

N 1 

0.3 , 

120 

3 

9 

5 

A* ’ 

0.3 ' 

80 

4 

5 

5 


0.45 

90 

5 

2 

5 


0.4 

60 

6 

15 

6 


0.2 

100 

7 

1 

8 


0.3 

0 

8 

6 

IS 


0.3 

40 

9 

6 

15 


0.4 

60 

10 

10 

30+ 


0.3 

0 


*N = Neoarsphenamlne, A = Arsphenamine. 


Table II. Showing the Differences Between the Arsenic Contents of Petal 
and maternal Portions of Placenta After Arsphenamine Therapy 


CASE 

NO. 

NO. WEEKLY 
TREATMENTS 

DAYS BETWEEN 
LAST TREAT- 
MENT AND 
DELIVERY 

1 

3 

1 

2 

1 

1 

3 

3 

2 

4 

8 

2 

5 

6 

3 

6 

11 

5 

7 

5 

9 

8 

4 

10 

9 

6 

10 

10 

5 

14 

11 

6 

32 


DRUG 

DOSAGE 

GRAMS 

PLACENTAL ARSENIC 
MMG. PER 100 GRAMS 

FETAL 

MATERNAL 

N* 

0.6 

150 

80 

A* 

0.3 

120 

80 

N 

0.6 

180 

100 

A 

0.2 

160 

40 

A 

0.3 

120 

40 

N 

0.45 

80 

40 

A 

0.3 

60 

Trace 

A 

0.3 

40 

Trace 

A 

0.3 

60 

20 

A 

0.2 

40 

Trace 

A 

0.3 

0 

0 


*N = Neoarsphenamlne, A = Arsphenamine. 


Analyses of the umbilical blood for arsenic in three cases of this 
seiies were negative, as were also determinations on the livers and 
kidneys of a stillborn fetus whose mother had recently had a single 
injection of arsphenamine. 


COMMENT 

Upon first consideration, the evidence thus far advanced affords a 
satisfying explanation of the beneficial effects of antenatal arsphen- 
amine therapy upon the fetus. Certainly, the concentration of a truly 



















EASTMAN ; ARSENIC CONTENT OF HUMAN PUACENTA 


63 


spiroclieticidal substance in the chorionic tissues, by presenting a bar- 
rier to the spirochetes as well as by “feeding” infinitesimal amounts 
of the drug into the fetal circulation, would provide as complete a 
protection to the fetus as could be desired. The question at once 
arises, however, as to whether the arsenic retained by body tissues is 
therapeutically active — a query that some students of the subject 
would answer in the negative. Thus, Kolls and Youmans'* believe 
that the appearance of arsenic in a particular tissue is not the best 
evidence that arsphenamine was deposited there, since it is possible 
that the original molecule may have undergone considerable change 
elsewhere in the body with the result that simpler products were lib- 
erated in the circulation to appear at some distant point. In this con- 
nection the experiments of Kolmer® seem particularly significant. He 
employed three sets of rats that had been infected with Trypanosoma 
equiperdum. Into the first group he injected suitable amounts of a 
saline emulsion made from the livers of rabbits which had received 
weekly injections of 0.03 gm. of arsphenamine for six weeks; into the 
second group no injections were made, while in the third group he 
treated the rats with arsphenamine containing the same amount of 
arsenic as the saline emulsion. In the first and second groups no spi- 
rocheticidal effect was observed, all of the rats dying in from five to 
seven days; in the third group, however, all of the animals survived. 
As Kolmer, himself, points out, experiments of this kind are not con- 
clusive, but they nevertheless suggest that some of the arsenic stored 
by body tissues is therapeutically inactive. 

That a portion of the retained arsenic, on the other hand, does not 
lose its therapeutic potency is attested by the investigations of Voegt- 
lin and his associates. In an extensive series of studies these workers 
showed that the parasiticidal action of the arsenicals is governed by 
the rate of excretion of the arsenic from the body, those arsenicals 
which are slowly excreted possessing a high parasiticidal value and 
vice versa. In this connection, they further demonstrated that the 
trypanicidal action of arsphenamine could be greatly increased experi- 
mentally by ligating the ureters or bile duct, the usual avenues of 
excretion of the arsenicals. As a result of their studies, Voegtlin and 
his coworkers,®’ ^ regard the temporary retention of the drug by the 
tissues of the host as an essential I’equirement for the chemotherapeu- 
tic action of arsenicals. They conclude that the secret of the practical 
value of arsphenamine and its substitutes is to be found in the fact 
that these drugs per se are not toxic and are deposited in the tissues 
immediately after injection. The deposited dimg is then gradually 
converted by means of oxidation into the pharmacologically active, 
trivalent “arsenoxide.” This latter compound on account of its rela- 
tively slow and prolonged formation exerts its toxic effect upon the 
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parasites during a long period of time. When further oxidation takes 
place to pentavalent arsenic, this compound is rapidly excreted. 

It seems probable then that the retention of arsenic by the fetal 
portion of the placenta may be an important factor in the successful 
antenatal treatment of syphilis, although siveeping implications would 
be hazardous, since a portion of the retained arsenic is probably not 
thei'apeuticallj^ active. 


CONCLUSIONS 

1. Following antenatal arspheuamine therapy, arsenic is retained by 
the human placenta over periods as long as fifteen days after the last 
treatment. 

2. The dnration of the retention is conditioned in jiart hy the num- 
ber of weekly injections the patient has had, a definite cnmulative 
retention of arsenic beuig manifest. 

3. The retention of arsenic by the hnman placenta ocenrs chiefly in 
the fetal portion, which often contains three or four times the quantity 
demonstrable in the maternal part. 

4. The storage of arsenic by the human placenta, and particularly 
its greater concentration in the fetal part, may be an important factor 
in the beneflcial action upon the fetus resulting from arsphenamine 
therapy. 

It is a pleasure for the -writer to thank Dr. Williams not only for sug- 
gesting this problem, but for his interest and help throughout the study. 
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The author reports a patient, aged thirty-three, with a history of two premature 
children delivered by forceps with great difficulty, neither one living. Twelve 
years previously an operation for prolapse had been performed and two and one- 
lialf years ago the cervix had been removed and treatment for some type of vaginal 
infection had been initiated. On her entry to the hospital a well-developed child 
was palpated abdominally. On vaginal examination no cervix could be made out, 
the upper portion of the vaginal vault was closed by heavy scar. The author 
elected to do a cesarean section and remove , the uterus. The convalescence was 
uneventful. The atresic condition was due to a combination of postoperative 
cicatrization and a subsequent persistent low-grade infection. 

A. C. IVlLLlAMSON. 



THE COORDINATION OP THE UTERUS IN LABOR* 

By Louis Rudouph, M.D., and A. C. Ivy, Ph.D., M.D., 

Chicago, Iuu. 

(From the Department of Physiology, Northwestern University Medical School) 

T he uterus during pregnancy and labor is generally considered as 
a whole anatomically and physiologically. In the literature, refer- 
ences are found showing that not infrequently the uterus manifests 
asymmetrical contractions and tonus states, contraction rings, and other 
conditions known as, “obliquity of the uterus,’’ “asymmetry of the 
uterus in early pregnancy,” and “placental site paralysis.” One of 
us (Rudolph) has observed the above-named conditions and believes 
that the mechanism is due to the fact that the'utenis anatomically and 
physiologically is fundamentally a bilateral organ, and in abnormal 
states may contract arhythmically or asymmetrically. In this paper 
we will present an argument supporting the theory that the uterus 
possesses a coordinating mechanism which coordinates the motor ac- 
tivity not only of its sagittal halves but also of its transverse segments 
or portions. 

A review of the literature demonstrates that the uterus in pregnancy and labor 
may contract irregularly or partially, but no explanation of the mechanism in- 
volved is offered. DeLeei has observed an irregularity in the time of onset of 
contraction in different portions of the uterus, the contractions starting in one 
portion and apparently spreading over the remainder. Cazeaux and Tarnier^ and 
Commandeur,3 have reported that the contractions may be irregular and partial, 
only an angle of the fundus uteri contracting. Hodge'* has seen irregular contrac- 
tions of the fundus uteri, and occasionally at one of its angles. Leischman^ has 
observed irregular action, in which the whole organ was not symmetrically con- 
tracted, and by palpation, the hand over the abdomen, could detect inequality 
on the surface of the contracting organ, which was associated with prolonged labor. 
Smith® has seen one lateral half of the uterus to contract while the other half 
was relaxed. Duncan^ has written that before inversion of the uterus can occur, 
there must be irregular action of the fundus uteri associated with paralysis of the 
whole or part. Bars and Kerro both reported that spasmodic contractions at the 
orifices of the fallopian tubes caused them to make a diagnosis of ectopic gesta- 
tion. Cameron and Websterro have also referred to spasmodic contractions at the 
orifices of the fallopian tubes. Duncanii has also cited the cases of Lougier and 
Campbell in which dilatation of one of the orifices of the fallopian tubes was found 
during labor and at postmortem examination. Jaschkeiz has suggested that “partial 
inversions’’ might be caused by traction or by relaxation of circumscribed portions 
of the uterine wall and contraction of the adjoining portions. Soleriis reported 
a case with a painful circumscribed tetany of the gravid uterus -with premature 
detachment of the normally inserted placenta. Hysterectomy was done, and the 
uterus showed a tumor of the right horn which gradually disappeared under ob- 
servation . He expressed the opinion that in a certain number of cases of abortion 

‘Read at a meeting of the Chicago Gynecological Society, May 29, 1930. 
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tile cause is not a sudden contraction of the whole uterus, hut only of a section of 
its walls, and often of that section on which the placenta is inserted. Holmesi^ 
stated that paralysis of the placental site of Kokitansky is a distinct physiologic 
inertia of the placental site, which is approved by Veit, Kiwisch, and Barnes. 
Barnesis has suggested that the orbicular muscles of Euysch, contracting con- 
centrically, would lessen the area of the uterus and east off the placenta. Eigbyio 
has reported that when the uterus lias been altered in point of form, due to irregular 
contractions of its fibers causing it to be pulled down unequally to one side, while 
it is quite relaxed on the other side, the position of the child may be seriously 
affected, for it will not present obliquely as regards its long axis, and become 
a case of malposition. Barnes,r5 DeLee,ir Duncan, n Edgar, is Eden and Holland, m 
Galabin and BIacker,20 Hodge,* Herman , 21 Leisehmans and Beynoldssa have cited 
lateral obliquity of the uterus as one of the causes of face presentation, but no 
explanation is offered for the mechanism of the obliquity of the uterus. Websterss 
states that malpresentations and malpositions are apt to be produced by obliquity 
of the uterus, smee in these conditions the long axis of the uterus is not in line 
with the axis of the inlet. Wigand^* states that, "the chief cause of faulty position 
of the child docs not depend so much upon the child itself, as upon the deviation 
of the uterus from its natural elliptical or pyriform shape. ’ ’ 

There are mimerous references sho-\ving- that the Iniraan uterus may 
contract asymmetrically in its sagittal halves and the more ex- 
tensive literature on contraction rings, which we do not intend to dis- 
cuss in this paper, shows that the human uterus maj^^ contract irregu- 
larly in its transverse segments or portions. One of us (Rudolph) has 
observed two cases of marked inregular or jiartial contractions asso- 
ciated with liigh-grade asymmetry or sacculation of the uterus which 
raised the question of the mechanism of this condition in his mind. 
The irregularity of the contractions and tonus observed can he briefly 
summarized as folloAvs : during labor it was noted that each lateral 
half of the uterus assumed a diffei’eut form. On palpation, the tonus 
or firmness of the uterus was dilferent in eacli lateral half of the 
uterus and there ivas a difference in the time of onset of the contrac- 
tions in each lateral half, ivith one lateral half contracting in a normal 
manner and the other either not contracting or only feebly. In one 
ease the uterus Avas only asymmetrical during contractions, Avhile in 
the other it Avas continuous. 

Case 1.— Mis. G. B., twent 3 ’--four years of age. Primipara. History, physical 
and prenatal examinations were of no importance. Last menstruation Eebiuarj 14, 
192S. E.xpected labor November 21, 1928. Pelvic diameters; interspinal 22; 
intercristal 27.5 cm.; bitrochanterie 32 cm.; Baudelocque 19 cm.; bnsclnal 9 cm.; 
pubococcygeal 9 cm. Examination at about the thirty-sLxth week of pregnancy 
and on November 8, 1928. Diagnosis O.L.A., height of the uterus 32 and 33 cm., 
respectively, and the presenting part low- in the pelvic excavation. 

Onset of uterine contractions on November 11, 1928, at 11:30 p.m.; pains ir- 
regular and weak until November 12, at 3:00 A.M., when the pains became more 
regular and strong, every five minutes, and the patient entered the Mount Sinai 
Hospital at 6:00 A.N., apparently in active labor with the pains every three to five 
minutes and moderate. 

Examination at 11:30 A.Ji. Diagnosis O.L.A., floating head, no effacement, 
and dilatation 2 cm., with pains every three minutes and moderate. Petal 
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lieai't tones located in the left lower quadrant, and absent in tbe lovi'er 
right quadrant, 140 and good quality. It was noticed after the patient had entered 
the hospital tliat the upper left part of the uterus would balloon out, with each 
uterine contraction and appeared like a cyst, about S cm. in diameter (Fig- 1). 
On palpation during a pain, the ballooned-out area was soft and no contraetioirs 
could be felt; the breech occupied the ballponed-out area, and was easily palpable, 
while the opposite part of the uterus was contracting normally and was firm during 
a pain. During the pains the uterus was displaced to the left and the right border 
of the uterus was close to the median line of the abdomen. This condition persisted 
all day with slight progress and was treated expectantly. During the intervals 
between the pains the uterus was symmetrical (Fig. 2). 

At 9:00 P.M. the ballooning of the uterus became more marked during the pains. 

Examination at 11:30 p.m. Every two to three minutes there were strong pains. 
Bag of waters intact. Presenting part minus 3 cm., cervix effaced, and dilatation 
5 cm. With each pain the ballooned area became more marked. The uterus was 
displaced to the left, soft, and tbe breech easily palpable during a pain. At this 





Fig. 1. — This figure is a diagram to 
show the cyst-like haliooning of the 
uterus which occurred during tlie pains 
in Case I. 



! . 


Fig. 2. — This figure is a diagram to 
sliow tiiat the uterus in Fig. 1 became 
s.vmmetrical during the intervals between 
the pains. 


stage the problem arose as to the mechanism of this ballooning and a cesarean 
section was seriously considered on account of a possible rupture of tlie uterus 
through the "ballooned area,” 

On November 13, at 12:45 A.M., the bag of waters ruptured spontaneously during 
a pain, the uterus becoming sj-mmetrical during the pains that followed. No more 
erido 2 }ce of the ballooning area was observed and the uterus contracted during the 
subsequent labor pains as in a normal labor. A rectal examination was made at 
12:o0 A.M., tlie presenting part had descended into tlie pelvic excavation and was 
plus 2 cm., with dilatation of 9 cm. At 1:00 A.M,, a rectal examination showed 
complete dilatation and retraction of the cervix, with pains every three minutes. 

At 1:50 A.M., with the head beginning to crown, low forceps and episiotomy 
were done, and an easy delivery, with a normal third stage of labor, resulted. 

The postpartum examination did not disclose any malformation ,of the uterus. 
E.xamination six weeks postpartum showed a normal uterus on bimanual e.xamination. 

Case 2.— hlrs. M. C., twenty-one years of age. Priniipara. History, physical 
and prenatal examinations were of no importance, except in the last trimester the 
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uterus was unusually tense. Last menstruation June 28, 1928. Expected labor 
April 5, 1929. Pelvic diameters: interspinal 23; intercristal 25; bitroehanterie 
28; Baudelocque 19; biiscbial 9; pubococcygeal 9. Examination at about the thirty- 
sixth week of pregnancy and on April 18. Diagnosis E.O.A., height of uterus 32 
and 33.5 cm., respectively; the head was floating and by tlie Monroe-Kerr maneuver 
it could be pushed into the inlet with no overriding of the fetal head. 

Apparent onset of labor on April 17, 1929, at 10:30 A.M,, which stopped in about 
nine hours. On April 18, at 5:00 A.M., the pains began and the patient entered the 
Grant Hospital at 8:45 a.m. Until April 20, at about 1:00 a.m., the pains were very 
irregular, varying from slight to strong painful uterine contractions with no 
apparent eifacement and dilatation. Diagnosis E.O.P., false labor due to uterine 
dysfunction, no effacement, and dilatation 1.5 cm., bag of waters intact, the head 
minus 3, and right lateral obliquity. On April 19, the contour of the uterus changed 
from a pyriform shape to a marked right lateral obliquity which persisted during 



Fig. 3.— This is a roentgenogram of Case 2. which shows a right iateral obliquity 
which persisted during the pains and intervals for approximateiy forty-eight hours 
after which the uterus suddenly became symmetrical. 

the pain and the interval. The left half of the uterus was contracting normallj 
and approached the median line of the abdomen with firm tonus; the right half 
of the uterus during a pain was seen to he far to the right of the abdomen, soft, 
with feeble contractions. The back was easily palpable during the pains. On 
April 20, at 10:00 a.ji., the obliquity persisted and a roentgen picture was taken 
(E'i8-3). 

On April 21, at about 1:00 A.M., the pains became more regular, occurring at 
intervals of five to eight minutes, and strong. Examination at 2:45 A.M. Diagnosis 
O.D.T., complete effacement, and dilatation 5 cm., head plus 1 cm., uterus in the 
midline and symmetrical, and of equal tonus on both sides during the labor pains, 
bag of waters intact. At 11:30 a.m., a vaginal examination was made. Diagnosis 
O.D.T., sagittal suture between the left oblique and the transverse diameters, 
effacement complete, and dilatation 8 cm., head plus 2 cm., and the bag of waters 
intact. Mother in good condition and the fetal heart tones 140 and of good 
quality. At II :40 A.M., the bag of waters ruptured spontaneously. 
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At 3:20 P.M., the head caused hulging of the peviueum, and as the patient was 
beginning to show the strain of labor, a prophylactic forceps operation was done, 
in the usual manner, and the child was delivered in good condition at 3:57 p.M. 
Patient was returned to her room in a fair condition. TJterus well retracted and 
firm. 

At 8:00 P.M., the patient developed a severe postpartum hemorrhage which neces- 
sitated uterine packing. Patient reacted well and w'as discharged from the hospital 
in good condition on the thirteenth day postpartum. 

Shaw"® reports a case that might be a bilateral ballooning of the 
fundus uteri, whieh occurred in a primipara, three months’ pregnant, 
in whom a cystic tender swelling was discovered on the upper surface 
of the uterus and about the same size as the uterus. The swelling 
proved to be a thin-walled sac of the uterine wall, and its cavity com- 
municated with the cavity of the uterus by an opening which admitted 
two fingers. Both the sae and uterine cavity were lined by fetal mem- 
branes and the fetus moved freely from one to the other. Bride"® saw 
a similar case. 

The preceding literature together with our observations of the nor- 
mal and abnoiuial behamor of the uterus in pregnancy and labor have 
caused us to inquire into the coordinating mechanism of the uterus. 
This inquiry has led us to adopt the theory referred to in the first 
paragraph. 

Since ontogeny recapitulates phytogeny, a comparative anatomic 
study of the mammalian uterus from the loivest mammalian, the Mono- 
tremes, to the highest mammalian, the Primates, will assist us in un- 
derstanding the embi’yologic development of the uterus and will be 
seen to have a bearing on the problem. In the Monotremes, the 
uteri are not fused, and each opens into the urogenital sinus which 
opens into the cloaca. In the marsupials, the uteri are not fused, but 
just before reaching the urogenital sinus, the vaginae fuse and open 
almost immediately into the cloaca. In the Bodentia, the uteri are 
perfectly formed, each with a well-formed cervix, separated from each 
other, but open into a single vagina. In the Carnivora, the upper por- 
tion of the uterus is divided to form the cornua or horns, which are 
quite long, while the loAver portions fuse into a single tube, the 
corpus uteri, with one cervix opening into a single vagina. In the 
Ruminantia, the same aiwangement is found as in the Carnivora, ex- 
cept that the cornua or horns are much shorter."’^’ "® In the Primates, 
we find a complete fusion of the upper and the lower portions of the 
uterus, foming a single uterus with a cervix which opens into a single 
vagina. Pig. 4. 

Embryologicaily all midline organs, except the urinary bladder have 
a bilateral origin. The human uterus is a midline organ, but has a 
bilateral origin. The epithelium of the uterus and genital tract comes 
from the two mullerian ducts, one being originally on each side of the 
bodjL The muscular and connective tissue elements of the uterus and 
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vagina come from tlie genital cord, wliicli is formed by tbe fusion of 
the two urogenital folds, one from eacli side of the body.'®’ "" 

The miillerian ducts begin to develop at the sixth week and arise 
fi’om the outer surface of the wolffian ridge somewhat lateral and ven- 
tral to the wolffian duct. About the second month the miillerian and, 
wolffian ducts begin to expand by invaginating the celom as a fold 
into the celomic cavity. This is called the urogenital fold and unites 
mesially with its mate on the opposite side. This fusion produces the 
genital cord which contains the tivo wolffian duets, the two mullerian 
duets, and meseneh3’’mal elements to foi’m muscle and connective tissue. 

At about the third month fusion of the miillerian duets occurs. 
After fusion has occurred, the mesial Avails of the duets disappear to 
form a single tube, the uterovaginal canal. Disappearance of the 
mesial Avails of the ducts, first begins in the part that is to become 
the cerAucal portion of the uterus. The extent to Avhich the urogenital 
folds and the miillerian ducts fuse varies in different animals,®®- 
causing a greater or less degree of duplicity of the uterus. At about 
the fifth month the muscular Avails of the uterus begin to differentiate 
from the mesenchymal tissue of the genital cord. Noav the question 
of prime importance concerning the problem set out above is: Do the 
primitive muscle cells that come from the right urogenital fold give 
rise to the musculature of the right side of the uterus and those from 
the left .give lise to the musculature of the left side of the uterus Avith 
some overlapping at the longitudinal axis; or do the primitive muscle 
cells from both mesenteries intermingle Avith and surround the mul- 
lerian ducts so that the musculature of the uterus cannot be said to be 
right and left sided in origin? 

Embryologists do not express an opinion on this point, probablj’- 
because it is of no special interest except as it bears on our problem. 
HoAvever, Bryce®^ and Felix in Keibel and Mali®® state that defective 
fusion of the urogenital folds and the mullerian ducts explains certain 
malformations of the uterus seen in the human subject, but say noth- 
ing of the source of the musculature AA'hich, for example, surrounds 
each uterus in cases of uterus duplex in the human. 


Fig:. •!. — Diagrams and photographs depicting the comparative anatomy of the 
uterus. 

A. The monotreme uterus (Echidna aculeata). The uteri open into the urogenital 
sinus. 


B. The marsupial uterus (Didelphys dorsigera). There is a "slight” fusion of the 
vaginae before opening into the urogenital sinus. SU, urogenital sinus ; T, vagina : 
U, uterus. (From Kingsley, Hertivig’s Manual of Zoology.) 

C. The uterus of the rabbit, uterus duplex. The rabbit has a single vagina, but 
a uterus on each side opening separately into the vagina. 

The uterus of the dog, uterus bicornis ; V, vagina; C, cervix: CV, corpus uteri; 
I'h, fundal phincter ; H, horn. The dog has a single vagina, a lower fused portion of 
the uterus (the cervix and corpus uteri), and an upper nonfused portion (the horns) 
E. The uterus, of the mare, uterus bicorni.s, but the horns are relatively shorter 
uian in the dog. I, vagina: C, cervix; CV, corpus uteri; H, horn, (From Sisson 
The Anatoiny of Domestic Animals.) . , o u, vriom&isson, 

aariHartniam^ ^^’^sus). (From photograph furnished by Dr. 
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Let US examine the evidence bearing on the questions asked above. 
Aecoiding to the precept that ontogeny repeats phylogeny, it is logical 
to assume that the human utenis has to some extent retained its primi- 
tive physiologic and anatomic eharaeteristics. This assumption is sup- 
ported by the fact that in the human female the various types of uteri 
from the uterus of the Rodentia (uterus duplex) to the uterus of the 
Primates occur occasionally, which is obviously believed to he due to 
the failure of fusion of the urogenital folds and the miillerian ducts in 
the human embiyo. lu these cases in which the miillerian ducts fail 
to fuse, each duct receives its comjjlement of muscular tissue from the 
right and left urogenital mesentery or fold, which is shown by the 
fact that each uterus or horn in the uterus duplex or uterus bicornis 
of the human being contains muscle and connective tissue. It should 
also be pointed out in this connection that the blood and the nerve 
supplj'’ of the uterus is bilateral in origin.®^ It seems logical, therefore, 
to assume that anatomically the greater mass of the right uterine 
musculature comes from the right anlage and the left from the left 
anlage. 

Thei'e are two other points of anatomic evidence bearing on this 
question. First, Hofbauer^^ in describing a specialized type of muscle 
in the human pregnant uterus, which he believes is analogous to the 
Purkiuje or conductive system of the heart, finds a mesial band thin- 
ning out laterally on the anterior wall of the uterus, and two thin 
longitudinally arranged bundles on the posterior wall. He further 
desci’ibes what he has seen to occur in the uterus during cesarean 
section after the intramuscular injection of pituitrin as follows: “A pale 
band from two to three inches wide, composed of parallel fibers, is 
visible over the anterior surface of the uterus all the way from the 
bladder reflexion to the fundus, in its pattern resembling the tenia of 
the large intestine. The wave of contraction spreads from this hand 
and involves an ever increasing area of the pregnant organ. Syn- 
chronous with the first appearance of the tenia in the midline, there 
comes into view an orbicular structure surrounding the insertion of 
the tubes, as well as a pale zone in the midline of the posterior aspect 
of the lower uterine segment. These phenomena are most striking 
when the operation is being performed in spinal anesthesia.” We have 
observed tenia in the rabbit and to a less extent in the dog and they 
would pi’obably be more evident undei* spinal anesthesia, since spinal 
cord section in the rabbit not infrequently increases the contractions 
of the uterus. Second, Freund^*® diagrams in the human uterus the 
overlapping of circular fibers in the midline suggesting the midline 
overlapping of the two right and left anlagen referred to above. This 
is indicated, also, in the gTOSs dissections of the uterus and in the 
uterus arcuatus of earh’- pregnancy.^® In addition to the clinical evi- 
dence cited above, Jardine®' cites a case along with one of Professor 
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M. Cameron’s and one of liis own in wliicli after dilatation of tlie 
cervix had occurred, there was a distinct ledge felt about three inches 
above the external os involving only one side of the uterus, Avhicli 
suggests that even contraction rings may be unilateral in occurrence. 

Quite recently Hartman, Kofi! and Ivy,^® observing contractions of 
the uterus in the pregnant monkey at term, found that the uterine 
contractions start near the point of insertion of the tubes, and spread 
mesially and then downward over the lower poi’tion of the uterus, and 
they further observed in one instance that a contraction started on 
one side and not on the other, Avhich caused a temporary asymmetry 
of the uteims. 

Several physiologic facts bear directly on this question. From the 
standpoint of comparative physiology, it is known that contractions 
do not occur synchronously in both uteri in the rabbit nor in the two 
horns in the dog,^® and that in the rabbit the stimulation of the right 
sympathetic trunk, chiefly affects the right uterus. In the uterus of 
the dog, we have an example of incomplete fusion of the uterine an- 
lage, the corpus uteri being the fused portion, and the horns the non- 
fused portion. Physiologically, we know that in labor in the dog®® 
the two horns act for the most part independently, whereas the cor- 
pus uteri acts as a coordinated whole, but is directly correlated with 
the activity of the horns. In the dog, then, Ave have exemplified in- 
coordinated activity of one portion of the uterus (the horns) and a 
coordinated activity in another portion (the corpus uteri) Avith recip- 
rocal coordination between the tAvo portions (the corpus uteri and 
horns). Therefore, fusion of bilateral parts normally leads to a 
physiologic coordination in motor activity Avhich is manifested by the 
normal human uterus in labor and the corpus uteri of the dog. But 
this does not mean that the coordination is brought about by an inter- 
mingling of the pidmitive muscle cells from the right and left anlage, 
nor by a complete overlapping of the coordinating mechanism Avhieh 
arises from the tAvo anlagen. Such a process does not occur in the 
embryologic deA^elopment of the heart. In the heart there is an auric- 
ular coordinating structure, the S-A-nodal tissue, and a ventricular 
coordinating structure, the A-V-nodal tissue, Avith a coordinating 
mechanism existing betAAmen the tAvo, Avhich AA^hen it fails, leads to 
heart-block and causes a partial or complete dissociation of the activ- 
ity of the auricles and venti-icles. The analogy drawn here betAveen 
the heart and uterus is not neAAq since Clark'*® has preAuously compared 
the uterus and heart. A complete oAmrlapping of the coordinating 
mechanism does not occur eA^en in the urinary bladder which is a mid- 
line organ and midline in origin. The urinary bladder when it con- 
tracts normally contracts equally in both longitudinal halves, but if 
the right nervus erigens (n. pehdcus) is stimulated, the right side of 
the bladder contracts Avhieh may be followed by a contraction of the 



74 


AMERICAN JOURNAL. OP OBSTETRICS AND GYNECOLOGY 


other side. Stimulation of the right hypogastric nerve also gives a 
contra etion ivhich is more or less nnilateral. Stimulation of the right 
lumbar roots gives a bilateral contraction, because there is a certain 
amount of crossing’ of fibers in the inferior mesenteric ganglion.'*^’ 
So, even in the development of the bladder with its midline origin 
there is a bilateral mechanism for contraction with a coordinating 
mechanism to unify the contraction of the sagittal halves. Further, 
when pregnancy occurs in the human female with uterus duplex or 
uterus bicornis, labor and parturition have occurred. By what mech' 
anisni does it occur in such uterine malformations in the human being? 
Is it not quite logical, or even obvious, that the mechanism of labor in 
the uterus duplex of the human being is the same as it is in the Roden' 
tia, and that the mechanism in the human uterus bicornis is the same 
as it is in the Carnivora or Ruminantia? 

No one who has carefully observed the activity of the human or 
primate uterus in labor can doubt the existence of some kind of a co* 
ordinatiug mechanism. And our description of labor in the dog®® has 
shown that a coordinating mechanism is essential. Tlie evidence cited 
above of a comparative anatomic and physiologic nature strongly indi- 
cates that in the development of the human uterus a midline fusion 
or connection between the right and left coordinating mechanisms oc- 
curs, and we believe it must occur in order to explain the tjqie of con- 
tractions observed in the normal human composite uterus, in which 
both lateral segments normally contract synchronously. 

Very little is known concerning the nature of tlie coordinating 
mecliauism of the uterus. It may be nervous or neurogenic, muscular 
or myogenic, neuromuscular or analogous to the Purkinje tissue of the 
heart, or hormonic, or a combination of these. That the extrinsic 
nei’ves play a role in the activity of the human uterus in labor is gen- 
erally recognized. With the present evidence at hand it is impossible 
to evaluate accurately the role they play in the human uterus, al- 
though according to Schafer, the nerves and ganglia uiidei’go liyper- 
trophy along with the uterine musculature in pregnancy. In the rab- 
bit and dog they are known to modify the activity of the pregnant 
uterus. For example, it is Avell knoivn in the rabbit that stimulation 
of the hjqoogastric neiwe or plexus usually increases the aetiidty of 
the uterus, but according to our obseiwations®® their section does not 
fundamentally interfere AAutli labor ; whereas in the dog Ave have been 
unable to demonstrate an effect on stimulating- the extrinsic nerAns of 
the uterus®® but on section of the pelAuc nei’A'^e, pregnancy is prolonged 
and in some eases incomplete because of disturbance in the actiAUty of 
the Amgina.®® HoAA-eA-er, Goltz and BAArnkP® and others observed suc- 
cessful labor in a dog’ AAuth complete destruction of the spinal cord 
beloAV the lower thoracic segments AA'liich shoAvs that the utems is as 
fundamentally automatic in nature as the heart, stomach, bladder, and 
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rectum. The possibility of reflexes of a coordinating nature through 
the inferior mesenteric ganglion must be considered, but Kabiersld 
and Heidenhaiid^ and Masius^® found that parturition occurred after 
section of the nerves to the uterus in dogs. A nervous reflex mechan- 
ism from the cervical ganglia must be considered, but Rein^'’ removed 
the cervical ganglia in a dog which later gave birth to a litter, a fact 
which we have eonfinned in two dogs (labor was abnormal in our 
dogs). Fleming^’' reeentlj'' presented eA'idence of the existence of an 
intrinsic nervous mechanism in the uterus. He found a network of 
nerve fibers in the uterine wall, but no nerve cells comparable to those 
in the sympathetic ganglia. But he believes as a result of his histo- 
logic work and the action of drugs that there is “some arrangement 
for the control of tone and movement distributed at different levels. ’ ’ 
Although a hormone, or hormones, maj’^ be concerned in the initiation 
of labor, and are undoubted!}^ concerned in the uterine hypertrophy of 
pregnanej’", it is unlikely that they are concerned in the causation of 
the coordinated actiAuty of the uterus in labor. The most reasonable 
theory, then, of the nature of the coordinating mechanism is that it is 
either myogenic or neuromyo genic. The Avork of Hofbauer®'* supports 
the latter theory in that he finds histologic evidence of the existence 
of fibers in the uterus analogous to the Purkinje fibers of the heart. 

EXPERIMENTAL 

In a previous article®® Ave liaA’-e described a method for recording 
contractions of the postpartum uterus of the dog. By using this 
method it Avas found that most of the movements Avere initiated in the 
upper portion of the horn and traveled doAviiAvard to the corpus uteri 
(in the absence of local irritation), or in other Avords, the contraction 
of the horns Avas usually folloAved by a contraction of the corpus. This 
type of polarity of the uterus has also been found to be present in the 
human vagina by Templeton, Stein and Schochet.^® It occurred to 
us that by using this phenomenon, Ave might be able to study the co- 
ordinating mechanism of the uterus. We could by section separate the 
horns from the corpus and ascertain Avhether or not the polarity phe- 
nomenon persisted ; and also excise the uteroArnginal ganglia and ascer- 
tain Avhether or not the polarity phenomenon iiersisted. 

METHOD 

A balloon Avas placed in either one or both horns and in the corpus 
uteri of dogs from eighteen to seventy-tAvo hours postpartum. The 
record of normal contractions Avas obtained ; then each horn Avas sepa- 
rated from the corpus and a record obtained; and then the utero- 
vaginal ganglia Avere excised and a record Aims obtained. In some 
experiments the ganglia Avere excised prior to the separation of the 
horns. The necessary operathm Avork can be done Avithout disturbing 
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the blood supply of the uteins. Experiments have been performed so 
far on seven dogs. It is not difficult to find and excise the ganglia, 
because they are markedly hypertrophied by pregnancy. 

RESULTS 

Our detailed observations will be published elsewhere, and will only 
be briefly summarized in this article. 





Fig-. g._The figure shows the effect of first separating- the horns from the «orpu^s 
uteri, which caused no disturbance in correlated activity between horn and corpi^, 
and then on removing the uterovaginal ganglia, which caused a dissociation or con- 
tractions of the horn and corpus uteri. (Dog 51.) 

We found that when both horns contracted simultaneouslj^, a single 
contraction of the corpus would follow. When one horn contracted 
and was then followed shortlj’- by the contraction of the other, a sum- 
mation, or superposition effect was manifested by the coi^pus. When 
one horn contracted and was then followed a minute or so later by the 
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contx'aetion of the othex*, a double coutraction of the corpus would re- 
sult. Ixi other words, the musculature of the corpus manifested the 
phenomenon of refractorj^ pei'iod and summation, or superposition with 
reference to the propagated message or excitatory impulse. 

■ Occasioxially we obseiwed a contx’aetion to occur in, we will say, the 
left horn which would he followed by a contraction of the corpus, and 
then the region of the right fundal sphincter would contract which 
was followed by a contraction of the right horn, giving the appearance 
of a reversed contraction of the right horn. 

As a rule when one hoxn was separated from the corpus, after a 
preliminary peidod durixig which coordinated activity or polarity was 
disturbed, the corpus would only eonti’act after the remaining horn 
conti’acted, which indicated that the separated horn was xio longer 
affecting the activity of the corpus. 

When we separated the other horn from the corpus, after a prelimi- 
nai'y pei’iod of irregular activity varying from five to thii’ty minutes, 
coordination between the separated horn and eoi’pus would be reestab- 
lished. Now, on exision of the uterovaginal ganglia, the coordinated 
activity would disappear and would not reappear during a succeeding 
period of one hour. We have found that it is necessary to remove the 
ganglia completely. (Fig. 5.) 

If the uterovaginal ganglia were first removed, disturbance of co- 
oi’dination would not result, pi’ovided care was exercised in removing 
the ganglia, but on separation of the horn from the corpus dissociation 
of horn and corpus resulted. 

Hence, it is evident that the coordinated type of activity of the 
dog’s uterus we have studied can be controlled by either of two mech- 
anisms; one in the wall of the uterus and the other mediated by the 
uterovaginal ganglia; and that either mechanism in the absence of the 
other can carry on this coordinated activity of the dog’s postpartum 
uterus. 

Even after the I’emoval of the ganglia and the separation of the horns, 
the uterus continues to contx’act, but there is no coordination of these 
contractions. However, the corpus is definitely affected by the removal 
of the uterovaginal ganglia. It becomes quite relaxed as a rule, its 
contractions are not as stroxig, and one obsei’ves frequently, which is 
shoivxi on our tracings, irregular, feeble contractions of different mus- 
cle gi’oups, resembling fibrillations. This observation is interesting in 
the light of Rucker ’s'*” report that sacral anesthesia causes marked 
relaxatioxi of the lower uterine segment and an inex’ease in the tone of 
the fundus. The obstetric literature on this point, howevex* is rather 
chaotic.”®"”’ 

SUMMARY OP EXPERIJIENTS 

These observations show that there is an intrinsic and an extrinsic 
coordinating mechaxiism in the dog's uterus and that one may sub- 
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serve, in part at least, the function of the other. In what laj^er of the 
uterine wall most of the intrinsic coordinating mechanism lies has yet 
to be determined. 


DISCUSSION 


A failure of the coordinating mechanism of the uterus, then, would 
lead to dissociated irregular or partial contractions of the uterus de- 
pending on the degree and portion of the coordinating mechanism af- 
fected. A block of the coordinating mechanism between the right and 
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Fig. G.-^his figure shows several interesting features. ^ Records of contractions were 
made from both horns and the corpus uteri. In Tracing 1, it is to be noted that 
when the two horns contracted together only one contraction of the corpus insulted, 
when they contracted a little farther apart, the corpus a “notched or double con- 
traction ; and when they contracted still farther apart, the corpus contracted just after 
each contraction of the horn. The first part of Tracing 2 shows the same phenomena. 
This demonstrates refractory period and summation or supei'position. In i racing a 
the left horn was separated from the corpus, reciting in some disturbance oi co- 
ordination between left horn and corpus. In Tracing 3, the left horn was (^mpleteij 
removed from the body of the animal, and it is to be noted in this tracing and tne 
first part of Tracing 4 that right horn contracts in a coordinated manner wUh tne 
corpus. In Tracing 4 the right horn was separated from the corpus and a disturnance 
of coordination resulted, whicdi is not as marked as that which occurred in Tracing 
6 and Tracing 7 after removal of the uterovaginal ganglia. 
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left lialves would lead to an absence of a synclironons time of onset of 
the contraction in the two halves. A slow conduction in one-half com- 
pared to the other half would lead to more rapid coutraetion on the 
normal side with a slow spreading contraction on the affected side, 
similar to the cases described by DeLee and others referred to previ- 
ously. An absence or a functional defect of the mechanism in one-half 
woidd cause an absence of contractions in that half, and give rise to the 
condition of, or a condition simulating obliqvuty of the uterus. 
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Fig. 0. Cont'd. 


A failure of the coordinating mechanism in one-half, howevei’, Avill 
not explain the asymmetry of the uterus in early pregnancy. DeLee®* 
cites different types of asymmeti^ of the uterus in early pregnancy in 
Avhich the musulati\re of one side manifests more hypertrophy than the 
other. This condition we believe is best explained by a defect in the 
musculature of the affected side which renders it slow in responding to 
the hormonal influence responsible for causing uterine hypertrophJ^ 
On the basis of the bilateral origin of the anlage of the uterine muscu- 
lature such a defect (unilateral aplasia) is not unlikely arid is compar- 
able to some of the cases of uterus duplex or bicomis in which one 
uterus or horn has a greater complement of muscle than the other. • 
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On the basis of a defect in the coordinating mechanism, the observed 
facts occurring in our Case 1 may be explained as follows: In this 
case there was in addition to the obliquity, a cj’^st-like ballooning of 
the upper left quadrant during pains with the result that during a 
contraction the breech moved up into the ballooned or noncontracting 
portion, and the head moved up and out of the pehds ; but on rupture 
of the membranes, the contractions of the uterus became nomial and 
birth resulted. The cyst-like ballooning, we believe, was due to a 
greater degree of functional paralysis or paresis of the coordinating 
mechanism in the region of the uterus corresponding to the location of 
the orbicular muscles of Ruysch; and on rupture of the membranes, 
some factor operated to remove the functional defect. In Case 2, after 
a prolonged period of inertia, the eontractions oecuiTed synchronouslj'’ 
on both sides, but were much stronger on one side than on the other, 
which caused an obliquity during contractions, but at a later period 
became of equal intensity on both sides. The fact that the contractions 
finall3'’ became S3'mmetrieal shows that there was no fundamental de- 
fect in the capacit 3 ’’ of the muscle to contract. The factor causing the 
inertia must have affected the tivo halves of the uterus unequall 5 '-, so 
that the side in which nonnal contractions recurred last, was the most 
affected, resulting in either defective conduction in the coordinating 
mechanism or a decreased irritabilit 3 ’' of the uterine musculature. The 
causative agent could not have primarily acted by Avay of the blood 
because then both halves of the uterus would have been equalty affected. 

Other types of asymmetrical contractions or dilatations of the uterus, 
such as those described by Bar,® DeLee,^’ Kerr,® Soleri^® and others 
in which isolated contractions or dilatations occur at the uterine angles 
in the absence of an anatomic defect, and such as the various t 3 ''pes of 
transverse contraction rings, can be explained as ectopic contractions or 
dilatations of the uterus, ivhich may be analogous to the ectopic con- 
tractions that occur in the heart and to local circular spasms that are 
knoAvn to occur in the stomach, esophagus, and colon. On the basis of 
comparative anatomy and physiology ive suggest that the so-eaUed 
“ring of Bandl” is analogous to the fundal sphincters of the dog, Avhich 
lie at the junction of the horn and corpus uteri. 

Hofbauer®^ explains the condition of placental site para^'-sis or pare- 
sis by pointing out that hemorrhage may cause separation or dissocia- 
tion of the fibers which he believes constitute the conducting and coor- 
dinating S3’^stem of the uterus. He further points out that defective 
development of the specialized system he describes was obserA-ed in a 
specimen obtained from an elderl3’' prinupara in which inertia uteri 
occurred. In our tAAm cases, howeA-'er, the S3’’steni must have been pres- 
ent but onl3^ temporarily funetionalty deranged, since normal contrac- 
tions were obserA'^ed to occur, Avhieh after the 3 * made their appearance 
resulted in the effacement and dilatation of the cervdx in both cases. 



RUDOLPH AND IVY: THE COORDINATION OF UTERUS IN LABOR ol 

Otir previous observations on the dog and rabbit®® show that the pla- 
cental site is less active or motile than the remainder of the uterus 
which indicates that the placenta exercises in some way an inhibitory 
action on the local coordinating mechanism or muscle fibers. In the 
dog the placenta is only completely separated by a marked longitudinal 
contraction plus a circular contraction after the pup is born. This 
means that the expulsion of the fetus either releases the placental site 
from inhibition or sets up a more intense stimulation which breaks 
through the inhibition. The relative inertia of the placental site dur- 
ing uterine contractions is also true of the uterus of the monkey ac- 
cording to the observations of Hartman, Koff and Ivy.®® (This discus- 
sion is not to be interpreted as depreciating the role that the retropla- 
eental hematoma may play in the separation of the placenta.) 

This paper has raised a number of questions — one that is of obvious 
particular interest is : In what percentage of cases do the uterine con- 
tractions occur asynchronously and asymmetrically in the two lateral 
halves of the uterus in the early xieriod of the first stage of labor and 
may this factor play a role in determining the position of the present- 
ing part? 

SUMMARY 

In this paper two cases of asymmetrical contractions of the uterus 
in labor are reported. These cases raised the question of the mechanism 
concerned. A review of the embryology, comparative anatomy, and 
physiology of the uterus shows that it has a bilateral origin and that 
the two halves except where fused act more or less independently. On 
fusion a correlating mechanism becomes manifest. 

A type of coordinated activity manifested by the postpartum uterus 
of the dog has been studied. An extrinsic and intrinsic mechanism has 
been discovered, one resident in the uterine wall and the other in the 
uterovaginal ganglia, the former being the most important; and it has 
been found that the dog’s uterine motor mechanism in situ manifests 
the phenomena of refractoi-y period and “summation.” On the basis 
of a funetionallj^ defective coordinating mechanism, the iiTegulai’ity in 
the uterine motility, obliquity of the uterus, in the two cases observed, 
is explained and a basis for the explanation of other types of abnormal 
motor activity is offered. 
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RHABDOMYOSARCOJiIA OF THE CORPUS UTERI 


By Phillip P. Shapiro, M.D., Chicago, III. 

(From ilic Department of Pathology of the Cool; County Hospital) 
INTRODUCTION 

S ARCOSIAS of the uterus are quite infrequent. Altogether they 
comprise less than 1 per cent of all uterine tumors. The clanger 
of sarcoma in a myomatous uterus is estimated by various authors, 
usually at from 0.6 to l.S per cent (see Schreiner, Berreitei*," Evans," 
Kunez,'* Imhaeuser®). They occur most commonly within the myome- 
trium, and at times apparentlj'^ within preexisting myomas (Albrecht®). 
Submucosal tumors are less frequent, and subserous ones are quite 
rare indeed. 

Sarcomas of the uterus are usually composed of homologous tissue. 
There may be very immature and indilferent elements, the round or 
spindle cell sarcoma, or less immature and better differentiated cells, 
the fibro- or leiomyosarcoma, or mixtures of both in all possible com- 
bination. All these tumors have cellular prototypes in the normal 
constituents of the uterine wall. But tumors composed of tissue whicli 
is foreign to the uterus maj^ also occur. 

Heterologous tumors are le.ss frequent than the homologous ones. 
Lahm^ collected altogether 50 eases from the literature. They may be 
simple or complex, and either benign or malignant. Among the simple 
tumors, lipomas are most common, but chondromas, osteomas, myxo- 
mas, and neui’ofibromas also occur. The complex tumoi’s may contain 
various combinations of these elements, togetlier with .smooth and 
striated muscle cells and glandular structures of all kinds (Prank®). 

The lieterologous tumors occur almost anywhere in the utenis, but 
are usually submucosal (Gerich'*). This location is particularly char- 
acteristic of tlie mixed cell types, which appear almost always as 
polypoid masses hanging into the cavity of the uterus from a bi’oad 
.submucosal base. Intramurally, these tumors are i-are, subserous ones 
even more infrequent (Sehroedei-*®). Except for the lipomas which 
occur usually in the corpus, heterologous tumors elect the cervix much 
more frequently than they do the corpus uteri (Jones,“ Wiener,^- 
Gustav^®). Gamper'* collected from the literature, only 18 of them in 
the corpus uteri, and these were almost all .submucosal, conforming to 
the type of sarcoma botryoides seen in the vagina in children and in 
the cervix in younger adults. 

A few of the heterologous tumors of the uterus contain striated 
muscle. It was found in 18 of the 50 cases collected (PetersoiU®), It 
was present in only 6 of the corpus tumors reported (Shaw’®). But 
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Whenever striated muscle cells do appear in the uterus, they do so 
almost always in association Avith the complex, submucosal, botryoid 
forms (see Fels,^' Reeb,'® Gljmn^®). Rarely indeed do they appear as 
simple rhabdomjmmas or rhabdomyosarcomas. 

The folloAving- ease is reported because it multiplied rarity of cir- 
cumstance in that a heterologous tumor composed of malignant, em- 
bryonic striated muscle cells, Avas found unassociated Aidth other sar- 
comatous elements, located in the corpus rather than in the cervix, 
in the subserosa rather than in the submucosa, and had apparently 
started in a preexisting myoma. 

CASE REPORT 

A white Avoman, fifty-tAVo years old, with no history of any menstrual disturbance. 
The menses had begun at sixteen. She had borne tAA'o, normal, full-term children. 
The menopause had occurred at thirty^ years, and there had been no bleeding since. 

TwelA'e 3'ears ago she had had an attack of pain in the loAA'er abdomen, and 
was then told bj’ a phj'sician that she had a “fibroid” tumor in the pelvis. It 
bothered her no more, hoAvever, until just tAvo months before her admission, when 
she began to suffer again from dull pains in the loAver abdomen. She complained 
also of nausea and a marked Aveakness, and lost rapidly in Aveight. 

After a short rest she felt better and was up and around until two weeks before 
entrance when the pains recurred. She began to feel feverish and took to bed. 
In the last week, she had become delirious. 

Physical Examination . — She Avas markedly emaciated. She lay in bed acutely 
ill, semieomatose and in muttering delirium. Her temperature Avas 102°, her respira- 
tory rate 36, her pulse 160. Heart and lung findings were negative. In the 
abdomen, a grapefruit-sized mass was felt rising high above the sj’mphysis. It 
was soft, round, regular, somewhat tender to palpation and immobile. It filled the 
pelvis, and obliterated the vaginal fornices. A definite corpus uteri could not 
be distinguished in the mass. The cervix could not be palpated. Speculum examina- 
tion showed nothing. She died in less than 24 hours after entrance into the 
hospital. 

Clinical Diagnosis Avas. — Carcinoma of the corpus uteri, Avith inflammation, de- 
generation or pj'ometra, or degenerating flbromyoma. 

Abstract of Necropsy Findings . — There was a focal bronchopneumonia in both 
lower pulmonary lobes AA-ith hypostasis, and a septic softening of the spleen. There 
were also a brown atrophy and parenchjTnatous degeneration of the myocardium 
and liver, a nodose goiter and a slight arteriosclerosis of the kidney's. The 
essential pathologic findings, however, were in tlie pelvic organs. 

The uterus was transformed into a large, globular, irregular mass 18 x 14 x 8.5 
cm. in diameter. The vaginal fornices were obliterated. The cervix was elongated 
and compressed and opened abruptly into the apex of the narrow vaginal vault. 
Prom the external os hung a narrow, pedunculated polyp 9 mm. in diameter. 
Its stalk was 1.5 cm. long and 3 mm. in diameter. Surfaces made by section re- 
vealed the cavum uteri to be compressed into the right lateral portion of the 
large, uterine mass. The cavum was 9 cm. long, 3 cm. in anteroposterior and 
only 1 cm. in transverse diameter. Within it, hanging from the left cornu, there 
was a second, smaller, fibromyomatous polyp. 

The large irregular mass described was 12.5 cm. in greatest diameter. It was 
incorporated within the left lateral wall of the uterus, and had expanded it. 
Centrallj' it Avas homogeneously purplish-red. Toward the periphery it was more 
edematous and yellowish-grey. Between this large, intramural mass and the left 
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ovary, another, more boggy mass, 8 cm. in diameter, was interposed. It arose 
subserously from the left cornu. It was quite friable. Surfaces made by section 
were centrally purplish-red, peripherally were mottled with pearly-white areas, 
dull reddish-grey and yellowish mucoid ones. 

The left fallopian tube stretched anteriorly over the crest of this mass for a 
length of 12 cm. to reach its ovary. The left ovary was edematous, soft and 
swollen to 6 X 4 X 3 cm. in diameter. The right fallopian tube was grossly normal. 
The right ovary contained several small and a few larger cysts up to 15 mm. in 
diameter, filled by clear fluid. 

Microscopic Examination . — Sections from the pearly-white areas in the subserous 
node showed a marked cellular pleomorphism, but cells of elongated shape , pre- 
dominated. The latter cells were sometimes drawn out into long bands. There 
were also many huge, round or . oval cells. In all, the nuclei were either single or 
multiple, of irregular shape, and rich in chromatin. The chromatin usually formed 
coarse granules, and there were one or two large, round nucleoli. 

In the huge cells, the cytoplasm was deeply eosinophilic. It was often gathered 
in the center about the nucleus, and only protoplasmic, spider-like processes of it 
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t.— Well differentiated cross striation in the elongated cell in the center of 
, Scattered centriole granules and abortive fibril formation in the other cells. 
Mallory s iphosphotungstic acid hemotoxylin. X1200. 


extended to the cell membrane in the periphery. The remaining part of these cells 
appeared emptj', and vacuolated. They sometimes contained hyaline droplets which 
stained bright red with eosin, and orange red or deep blue with Mallory’s phospho- 
tungstic acid hemotoxj'lin. In the band shaped cells, one end was frequently 
tliickcned, club shaped, and contained the nucleus. In others, a long nucleus 
extended through the entire length of the cell; in still others several nuclei were 
crowded together. 

With Mallory’s phosphotungstie acid hemotoxylin, fine deeply staining purplish- 
blue granules of varjfing size, and clusters of these granules were seen in many of 
the cells, quite close to the nucleus. In others they were found scattered through- 
out the cytoplasm, and even in the protoplasmic spider-like processes. Prom many 
of the scattered granules, a tapering fibril extended in both directions. The granu- 
lated fibrils usually appeared singly and in no orderly arrangement. Occasionally 
they were lined up in small bundles, in the cytoplasm, or in the form of fine, 
longitudinal fibrils. After long searching, a distinct cross striation could be 
detected in a few of the cells. A sarcolemma was absent, or when present was 
poorly defined. 
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Between the cells were found fine fibrils of collagenous tissue. There were many 
capillary blood vessels which were often filled by a fine net of fibrin. Large 
vessels contained more compact, hyaline masses of fibrin. The greater part of the 
tumor was completely necrotic, so that no structure at all could be defined. 

Sections from the intramural mass showed only the structure of a simple 
fibromyoma nitli advanced degenerative changes, hemorrhages and necrosis, but 
no evidence of malignancy. 

Anatomic Diagnosis was. — Very immature rhabdomj'osarcoma of the uterus, 
originating subserously from the left cornu; intramural fibromyoma in the left 
lateral wall of the uterus with red degeneration; displacement of the corpus uteri, 
compression of the cavum uteri and elongation of the left fallopian tube by the 
intramural fibromyoma ; pedunculated fibromyomatous polyps of the corpus and 
cervix uteri, and serous and follicular C 3 ’sts of the right ovaiy, and edematous 
swelling of the left. 


DISCUSSION 

The rhabdom.yosareonia ivas foiuicl a.ssocialed with multiple fibro- 
mj'oinas. Leiomyosarcomas liave been frequently reported in sucli 
association. The same uterus may contain a mj’oma and a sarcoma 
which are entirely independent of each other (Newell'®). A sai'coma 
maj' develop just outside a myoma, invade and completely destroy it. 
More frequently, however, a sarcoma may develop within a myoma, and 
completely replace its benign predecessor (Dannreuther-^). In 46 
cases of leiomyosarcoma of the uterus, PrankP® found 22 developing 
on the basis of a myoma. On the other hand, one can never be sure in 
these eases that the compound tumor had not begun as a sarcoma 
which subsequently slowed doivn in certain parts to differentiate ma- 
ture smooth muscle elements. Sage,-* von Kuettner,** Ulesco-Stro- 
gauowa** and others hold that sarcomas frequently begin in preexist- 
ing m 3 mmas. Ewing*® admits that thej' maj^ do so, but believes that 
most of them are malignant from the first. A preexi.stent myoma may 
be indicated bj^: 

1. Definite encapsulation of the tumor. 

2. Eetention of old calcified portions of myoma in the periphery of the mass. 

3. Presence of other fibromj'omas. 

4. History of old fibromyomas. 

5. Marked change of shape of the uterus, distortion of its ca%-ity and hj-per- 
trophy of its walls, just as these appear in any simple fibromyoma of large dimen- 
sions and long existence (Kaufmann^r). 

Most of the heterologous tumors of the uterus do not arise in asso- 
ciation with myomas, but exceptionally' they’’ may'' do so (Ritter-®). 
The tumor in my^ case was definitely encapsulated. Yet a slowly, ex- 
pansively^ growing tumor may too assume a sort of capsule. There 
were no calcified remnants of an old fibromy’’oma present, but most of 
the sarcomatous mass had undergone such necrotic changes that it 
was impossible to discern what had been there before. Even could 
mature fibromyomatous tissue be demonstrated directly" within the 
malignant node, it would still be possible for it to have developed to- 
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getlier with, or after the sarcomatous elements, hut at a sloiver tempo. 

The possibility that the subserous, sarcomatous mass was a recent 
and independent development cannot be precluded. But there ivas a 
definite history of multiple, large fibromyonias knoAvn to have been 
present for at least twelve years. There were other fibromyonias 
present, and these had undergone red degeneration and necrotic 
changes similar to those of the sarcomatous mass. The uterus showed 
the hypertrophic changes and di.stortion which comes with large, long- 
standing tumors. It is certain that multiple fibromyonias had long- 
been present in this uterus. It is at least likely that the rhabdomyo- 
sarcoma had begun in one of them. 

That a striated muscle tumor should appear in the uterus, indeed in 
a myoma uteri, is odd. Orthotopie rhabdomyomas occur in the heart, 
in skeletal muscle, in the tongue, wherever striated muscle cells are 
ordinarily present (Dewey-®). In the uterus, striated muscle cells are 
not normally present. Yet in it, rhabdomyomas may occur. In fact, 
it is the more frequent site for ectopic rhabdomyomas. 

Marchand^® and EibberD® maintained that they arose here, by 
metaplasia from the smooth muscle cells. It is not conceived that 
mature smooth muscle elements can degenerate into neoplastic stri- 
ated muscle cells; one should therefore not speak of a sarcomatous 
degeneration. But among the differentiated cells of almost every tis- 
sue, there are rests of very immature, homologous and indifferent cells. 
These are available as sources for constant replacement, for regenera- 
tion after injury, and according to Cohnheim"- for the proliferation of 
tumors. It is from such immature cells that myomas develop and from 
the remaining, still more immature but latent rests that a homologous 
sarcoma of any kind may secondarily, in abruptly faster tempo, de- 
velop within a myoma. It is then held that these very immature an- 
lages of smooth muscle cells can alter their usual course of differentia- 
tion and produce striated muscle tumors. 

IMetaplasia can account for the development of smooth muscle, car- 
tilage and even bone from a mesenchymal stroma. But it is quite 
unlikely that such a process can account for the production of .stri- 
ated muscle fibers, and particularly for a neoplastic proliferation 
thereof (Gamper.’^ Ilauser.-''^ Gordon^-'). In embryonic oi-igin, smooth 
muscle and striated muscle are derived from sources too widely sepa- 
rated. for one type to transform itself into the other. Smooth muscle 
is derived from indifferent mesenchyme .syucitinm, striated muscle 
from the mesodermal somites, iilucli of the difficulty has arisen from 
the resemblance of undifferentiated striated muscle cells to smooth 
muscle cells. They may be growing side by side. But, they belong to 
different groups and the apparent transitions between the two are 
onlv due to the difficulty in disthuruishing the younger forms. 

Iffost investigators at present (Kolisko, Kehrer^') deny this meta- 
plasia. but attribute the heterotopie striated muscle tumors to the 
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embryonic displacement of anlages of striated muscle cells. Similarly 
they ascribe the mixed tumors to displacements of embryonic meso- 
derm which can then differentiate both striated muscle cells and mes- 
enchymal elements such as smooth muscle, cartilage, fat, elastic tis- 
sue, etc. That they are derived from teratomas, inclusios foetus, in 
which striated muscle cells predominate is denied, because true em- 
bryonic endodermal or ectodermal structures have never been satis- 
factorily demonstrated in them (see Mackenzie,^® Cox,” Himwich^®). 

The genital tract has a very complicated deAmlopment, and embry- 
onic displacements can readily occur. The primary excretory duet of 
this sj'stem, the Avolffian duct, gi’OAvs down from the thoracic segments. 
The mullerian ducts develop just laterally to them, then swing in 
under them from each side to reach and fuse in the midline to fox'm the 
uterus and vagina. In the female, the wolffian ducts then disappear, 
or onlj’’ vestigial remnants persist as Gartner’s duets. But when these 
duets are complete, they pass from the epoophoron through the broad 
ligament at first parallel to the fallopian tubes. Then they pass diag- 
onally into the uterine substance approaching the mucosa and even 
extending in the lateral wall of the vagina to the hymen CWilms,” 
Keibel and Mall,'*’’ Fischel”). This course of the wolffian duct marks 
the line of location of the heterologous tumors as they are found in 
the female uterus and adnexa. 

It is therefore held that embryonic mesodermal cells from the myo- 
tomes of the dorsal region become attached to the wolffian duet, and 
are carried down with it in its caudal growth toward the vesico- 
uretlu’al anlage. They are dropped ans’-where along its course in the 
adnexa, the corpus, the cervix, or the Amgina. For 3'ears they remain 
dormant. In later life, under the stimulus of an infection, an irrita- 
tion, adjacent tumors, constitutional predisposition, etc., these rests 
jiroliferate to form the heterologous tumors. From indifferent meso- 
dermol round cells, a variety of mesenchymal structures may differen- 
tiate. From the myotome cells, striated muscle cells develop. But 
these stimuli would never produce the hetei’ologous growths if the 
direct anlages of such cells Avere not already present (see Meyer,*^ 
McLean,^® Barris^*) . 

Striated muscle tissue has indeed been found incidentallj’’ in the 
uterus, even without tumor formation. Girode^® and Nehrkom^® x*an 
across islands of fully differexxtiated stxuated muscle cells in two uteri 
I’emoved after pnei'peral sepsis. Nehrkoni found in his ease evidence 
of an old pei'imetritis, Lahm^ also found in adult utexd sheets of cells 
between the endo- and myometrium resembling exnbrj’-onic striated 
muscle. Under pathologic irritation, these could well serAm as the 
basis for the development of rhabdomyomatous tumors. 

At various times, striated muscle cells haA’e also been described as 
constituents of myomas. Exving in fact accepts the ordinarj' myoma 
as resulting from an embrA’ogenie disturbance in the deA^elopment of 
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the uterus. Displaced striated luuslce anlages are occasionally caught 
up in them, and by subsequent proliferation produce rbabdoinjmmas 
or even rhabdomyosarcomas within the preexisting myoma. But these 
anlages and their tumors may just as ivell, however, appear independ- 
ently or alone. 

Not always in striated muscle tumors can cross stria tion be demon- 
strated. The more immature the tumor, the more difficult is this to do. 
It was only after long searching that an occasional cross striated fiber 
could be found in this case. But the histologic diagnosis should be 
suggested, and can be established Avithout them. Attention was called 
to the true nature of this tumor by the large cells Avith vesicular and 
often multiple nuclei, centrally placed Avithin the deeply eosinophilic, 
finely granular, and often Amcuolated cytoplasm Avhieh extended in 
spider-like threads to the periphery of the cells. They resembled em- 
bryonic myoblasts, and at times Avere fused into cell cylinders. The 
granules about the nucleus Avere clusters of iiaired eentrioles. These, 
according to Wolbach,'*"’ are scattered into the cytoplasm and ac- 
quire short tapering fibrils at each end. Mallory's phosphotungstie 
acid hemotoxylin demonstrates these structures best. The granulated 
fibrils multiply rapidly and finally line up into fully differentiated 
striated cells. But even in the absence of definite cross striation, 
these tumors of myoblastic origin may be identified by the large cells 
just described, and established by the presence of their centriole clus- 
ters and abortive fibril formation. 

The histologic distinction of a rhabdomyosarcoma from a leiomyo- 
sarcoma and a fibrosarcoma is of more than academic importance. 
Fibrosarcomas are extremely malignant, ghang rise quickly to Avide- 
spread, massive, hematogenous metastases. Leiomjmsarcomas are far 
less malignant, and may be successfully extirpated Avith some prospect 
of cure. Rhabdomyosarcomas are sIoav to metastasize but they aaTII 
recur promptly after an extirpation. They offer a graAm prognosis 
because of their rapid groAvth, extensh’^e local infiltration, pressure 
effects and degenerative changes (HalteiV® Hanmick®°). Death occurs 
in these cases almost ahvays in less than one and a half years after 
the onset of sjmiptoms. 

The clinical distinction of rhabdomyosarcoma from other types of 
sarcoma is impossible preoperathnly, excejit for the submucous botr}'- 
oid types A\diich may be diagnosed from curettage specimens or from 
spontaneously extruded necrotic pieces of tumor (cases of Sternberg,®^ 
Bunten®-). It is difficult enough to diagnose the development of any 
sarcoma, particularly Avhen it is associated with fibromyomas. In 
these cases, the preoperative histories are almost identical Avith those 
of ordinary fibromyoma cases. There is nothing in the history or 
physical examination AA'hieh makes it possible to suspect malignant 
tiansfoimation until cachexia, anemia and emaciation announce an 
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irremediable state. These corpus sarcomas appear characteristically, 
however, after the menopause, when myomas should tend to regress’. 
Should fibromyomas begin to enlarge after the menopause, should in- 
tractable pain independent of the menses appear, should loss of 
weight, anemia or a septic process become manifest, the diagnosis of 
sarcomatous transformation may at least be suggested. 


SUMMARY AND CONCLUSIONS 

A rare case of rhabdomj-o.sarcoma of the corpus uteri is reported. 
It arose subserously, as a simple heterologous tumor, and apparently 
within a preexisting myoma. It developed from embryonic rests of 
striated muscle cells displaced in the course of the downgrowth of the 
Wolffian duct. 

These tumors maj’^ be identified histologically even in the absence 
of definitely cross striated cells. They present large cells with central 
nuclei, and deepl}' eosinophilic, often vacuolated ej’^toplasin Avhich 
extends in spider-like processes toward the cell membrane. Centriole 
clusters can be found around the nucleus, and abortive, gi'anulated 
fibril formation throughout the cells. 

The distinction from a leiomyosarcoma and a fibrosarcoma is im- 
portant because of the differences in degree and manifestation of 
maligmancy. The clinical diagnosis is often obscured by the presence 
of preexistent fibromyomas, so that sarcomatous transformation is 
suspected only Avhen it is irremediably far advanced. 


REFERENCES 

(1) Schremer, B. F.: Surg. Gynec. Obst. 48: 730, 1929. (2) Berreiter, A.: 

Zentralbl. f. Gyniik. 45: 1592, 1921. (3) Bvans, N.: Surg. Gynec. Obst. 30: 225, 

1920. (4) Kttncz, A., and Zacltcr, P.: Arch. f. Gynak. 123: 211, 1924. (5) 
Imliaeiiser, K,: Arch. f. Gynak. 123; 12, 1924. (6) Albrecht, H.: Patli- 
ologische Anatomie unci Klinik des Uterussarkonis. Biologic und Pathologie des 
Weibes, Halban & Seitz 4: p. 583, Berlin, 1928, Urban & Schwarzenberg. (J) 
Lahm, TV.: Heterologe Tumorbildungen des Muellerschen Ganges in Bereicli der 
Cervix und der Corpus Uteri, Biologie und Pathologie des Weibes, Berlin, 19„S, 
Halban & Scluvarzenberg. (8) Frank, M. T.: Gynecological and Obstetrical Pat i- 
ology. New York, 1926, D. Appleton & Co. (9) Gericli, 0,: Zentralbl. ' 

53: 2016, 1929. (lOl Schroeder and Hillejalin: Zentralbl. f. Gyniik. 38: 1J..U. 
(11) JoJies, S. TV. M.: J. Obst. & Gynec. Brit. Emp. 35: 320, 1928. (12) 

8.: Am. J. Obst. & Gynec. 8: 211, 1924. (13) Gustav, B.: Centralbl. f. Gvnak. 

50: 2194, 1926. (14) Gamper, A.: Arch. f. Gyniik. 129; 878, 1929. (15) Peter- 
son, A. J.: J. Lak & Clin. Med. 8: 369, 1923. (16) Shatu, TV.: J. Obst. &■ Gynec. 

Brit. Emp. 35: 498, 1928. (17) Pels, E: Monatschr. f. Geburtsh. u. GynaK 

279, 1928. (18) Beeh and Oherling, C.: Gjmec. et Obst. 19: 81, 1929. (m) 

Glynn, E., and Bell, TV.: J. Obst. & Gj-nec., January, 1914. (20) Newell, J). U.: 

Am. j. Obst. & Gynec. 17: 191, 1929. (21) Dannreutlier, TV. B.: J- 

91: 1532, 1928. (22) Frankl, 0.: Arcli. f. Gyniik. 122: 554, 1924. (23) kaffe, 

E. C., and Miller, A. J.: Am. J. Obst. & Gynec. 16: 828, 1928. (2^ von 

Kiiettner, 0.: Monatschr. f. Geburtsh. u. Gyniik. 81: 177, 1925. 

Stroganowa, K.: Arch. f. Gjmiik. 131; 34, 1927. (26) Ewing, J.: Neoplastic Dis- 

eases, Philadelphia, 1928, AV. B. Saunders Co. (27) Kanfmann,E.: Pathology, Phila- 
delphia, 1928, P. Blakiston’s Son & Co. (28) Bitter, 0.; Ztsch. f. Geburtsh. u. Gynak. 
89: 266,1925. (29) Dewey, E.: Arch. f. Path. 3: 645, 1927. (30) Marchand, F.: 

AUrchow’s Arch. 100: 42. (31) Bibbert, J.: AUrchoiv’s Arch. 106: 282, 1886. 

(32) Cohnheim, J.: Virehoiv’s Arch. 65: 64, 1875. (33) Hauser, G.: Virchow’s 



BENNETT AND DOtrGLi\.SS : KRUKENBERG TU}MORS OP THE OVARY 91 

Arch. 88; 165, 1882. (34) Gordon, W. E., and Feldman, M. S.: Ann. Clin. Med. 

3: 706, 1925. (35) Kclirer, E.: Monatsehr. f. Gebnrtsh. u. Gyniik. 646, 1906. 

(36) MacUnzie, J)'. W., and Chase, W. E.: Trans. Am. A. Genito-Urin. Surg. 20: 
15, 1927. (37) Cox, D. M., and Benisclieh, TV. L.: Ait. J, Obst. & Gynec. 16: 
28, 1928. (38) Eimivich, E. E.: J. Cancer Eesearcli 6: 227, 1920. (39) Wilms; 
Die Mischgesolnvuelste der Vapna nnd Cervix, Leipzig, 1900, Georg Thiemc. (40) 
Keihel, F., and Mall, F.: Manual of Human Embryology, Philadelphia, 1912, J. 
B. Lippineott Company. (41) Fischel, A.: Entwicklung des Menschen, Vienna. 
1929, Julius Springer. (42) Meyer, J?.: Ergebnisse der allgemeinen Pathologic 
(Lubarsch, Ostertag) 10: 643, 1905. (43) McLean, S., and Wollstein, M.: Am. 

J. Dis. Child. 26; 69, 1923. (44) Barris, J., and Shaw, W.: Proc. Boy. Soc. Med. 
22: 32, 1929. (45) Girode, J.: Soc. Biol. 4: 121, 1892. (46) Nehrhorn, A.: 

Virchow’s Arch. 151; 52, 1898. (47) TFolboch, S. B.: Arch. Path. 5: 775, 1928. 

(48) Wolbach, S.: Anatomical Becord 37: 255, 1927. (49) Ealter, G.: Zentralbl. 

f. Gynak. 50; 2194, 1926. (50) Eamricli, R. A.: Prof. Staff Meet. Mayo Clin, 4; 

5, 1929. (51) Sternberg, C.: Zentralbl. f. allg. Path. 46; 283, 1929. (52) Bunien, 

J. C.: Surg. Gynec. Obst. 41: 477, 1925. 


KRUKENBERG TUMORS OF THE OVARY 

With Report op a Case Secondary to Adenocarcinoma op the 

Jejunum 

By a. E. Bennett, M.D., and Marion Douglass, M.D., F.A.C.S., 

Cleveland, Ohio 

(From the Department of Obstetrics and Gynecology of the Western Reserve 
University School of ILedicinc and the Lahesidc Eospital) 

O ECENT literatiive has contained reports of bilateral ovarian neo- 
* ^ plasms containing both fibrous and epithelial elements which are 
usually found in association with malignant disease of the gastro- 
intestinal tract. The relative rarity of these tumors, however, seems 
to justify the addition to the literature of this case of bilateral Kru- 
kenberg tumors associated with adenocarcinoma of the jejunum. Tlie 
lesion was originally described by Friedrich Krukenberg in 1895 as a 
bilateral ovarian tumor of slow growth which caused general and 
somewhat symmetrical enlargement of the ovaries but preserved the 
regularity of their general contour. Ki’ukenberg studied the histology 
in detail and called the tumor fibrosarcoma ovarii mucocellulai’e (car- 
cinomatodes). Although thei-e is some evidence that occasionally tu- 
mors of this type are primary in origin, the majority of cases are in 
association with carcinomas of the stomach and have been assumed to 
occur either by a direct implantation into the ovaries or by retrograde 
lymph flow. 

Fallas, in reviewing the literature, has been able to collect 55 cases 
prior to 1918 and has added 23. The primary neoplasm has been, 
almost invariably, in the stomach. Ewing believes all of these tumors 
are secondary and that failure to find the primary growth does not 
mean that .such lesions did not exist. Histologically, this tumor, orig- 
inally called fibrosarcoma, is made up of a cellular fibromatous net- 
work dotted with large vesicular cells of the mucoid type, the nucleus 
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of winch is often pressed against the cell boundary. This eccentric 
displacement of nucleus has given rise to the name “signet ring” 
cells, which are considered characteristic of the tumor. Certain tu- 
mors show large mucoid areas of softening as Avell as areas where the 
gland-like aiTangement is well preserved. In other places (see Pig. 
4) the adenoid arrangement has been practically lost and the appear- 
ance is that of a somewhat loose but richly cellular connective tissue 
network in which are scattered singly and in groups typical large 
bright cells, some of which are seen to be of the “signet ring” variety. 
As has been pointed out, it is generally admitted that these tumors 
are most commonly metastatic from scirrhous carcinomas of the stom- 
ach, and secondary carcinoma of the ovary metastatic from carcinoma 
of the jejunum, is extremelj' rare (Roblee). 

CASE REPORT 

The patient was a nurse aged forty-eight, para 0, white, weighing one iiundred 
pounds, admitted January 12, 1929 to the medical service complaining of general 
malaise, loss of appetite, frequent vomiting, and severe pain in the lower left 
quadrant. These symptoms began November, 1928 and gradually increased in 
severity. Since tlien, nausea, vomiting, increasing pains in the lower left quadrant 
and in the rectum, and considerable distension of the abdomen have occurred with 
increasing frequency and sererity. She gave a history of chronic constipation for 
years and was relieved onl}’ by oil enemas during the past fourteen weeks. She 
liad lost thirty pounds in weight in the last year and had become anemic and 
weak. 

Menstrual history was negative excej^t that the intermenstrual periods had be- 
come longer during the past year and the flow less in amount. Physical examina- 
tion showed a white, very nervous, thin woman in no great pain, pallid, with w'rinkled 
skin. Mouth, teetli, heart, and lungs were normal. The abdomen showed con- 
siderable relaxation of abdominal ■wall and moderate distension of cecum and tender- 
ness in the lower left quadrant. There were no adenopathies. 

Pelvic examination ■was unsatisfactory because of senile retraction and of extreme 
tenderness in the vagina. There ■was considerable leucorrhea. Examination under 
anesthesia on June 15, 1929 revealed a senile atrophy of the vagina and cer^ilx. 
The uterus was anterior and fixed. There was a lai'ge ovarian mass to the right 
and a similar, slightly elongated mass to the left which e.xtended up along the left 
broad ligament region. These masses were only slightlj' movable. Pectal examina- 
tion disclosed two to three small nodules one and one-half to two cm. in diameter 
in the rectovaginal ■\vall. Proctoscopic examination ■nms negative. 

Laboratory Findings: Barium enema June IS, 1929 was negative. Urine ■was 
normal. Blood 8500 W.B.C. R.B.C. 3,300,000. Hb. 40 per cent. Blood smear 
showed anisocylosis and poikilocytosis and some polychromatophilia. Color index 
0.6. Blood Wassermaim negative. Blood grouping Jansky two. The patient was 
operated upon on June 21, 1929 after a transfusion of 500 c.c, of blood. A dilata- 
tion and curettage was done and a small amount of curettings ■was obtained. A 
low midline incision was made and the gall bladder was found enlarged but it 
emptied readily. There was a small nodule on the anterior surface of the Iher 
one-half cm. in diameter. There was an annular, indurated mass about two cm. 
in length and almost surrounding the jejunum causing slight angulation. There 
Was a hard nodule two cm. in diameter in the mesentery just internal to the main 
growth. Two nodules in the mesentery of the ileum ■were removed for section. 
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There were several nodules from one-half to one cm. in diameter along the left side 
of the sigmoid and descending colon. Stomaeli, spleen, and kidneys were normal. 
Pancreas was enlarged but not hard. There were large, hard, pelvic masses and 



Fig. 1, — Gross appearance of bilateral ovarian tumors removed at operation. Note 
the symmetrical enlargement of the ovaries which maintain their characteristic out- 
line although practically entirely replaced by neoplastic tissue. 


1 



Pig. 2.— Segment of Jejunum containing the presumably primarv neoplasm. This 
specimen was obtained at tlie time of the operation for intestinal obstimction. There 
wore largo palpable metastases in the mesenteric glands and In the omentum. 


the posterior culdes.tc contained many fine nodules from one-half to one cm. in 
diameter. Both tubes and both ovaries were removed after separating verj’ dense 
adhesions. Later.al anastomosis and removal of the growth in the jejunum was 
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postponed because the condition of the patient was not good. Eemoval of ovarian 
growths was done to relieve severe pain in the lower left quadrant, and not because 
of any hope of cure. 

The patient’s postoperative recovery was good. Gastrointestinal x-ray series of 
July 5, 1929 showed the stomach low in position, pj-lorus spastic, duodenum normal. 
At six hours, the barium was in the jejunum and ileum, and there was some retention 
in the stomach. Twenty-four hours showed the barium in the small intestine with 
slight irregularity in the region of retention high in the abdomen. Examination 



Fig. 3.— This is a section through the lesion of the jejunum. It is quite obviously an 
adenocarcinoma of the highest grade of malignancy. 



Fig. 4.— This section is taken from one of the ovaries and is identical in stimc 
with other sections taken from various portions of these tuniors. characteristic 

connective tissue stroma in which are scattered the large mucoid c 
of this tumor. Sevei'al typical “signet ring” cells are shown. 


showed a fairly marked spasm in the lower portion of the stomach but no oiganic 
lesion in the stomach or duodenum. There was some barium retention remaining 
in the jejunum. On July 12, 1929 a secondary operation was performed to re leve 
partial obstruction. A left paramedial incision, extending from 2 inches belo\\ to 
inches above the umbilicus was made. The annular carcinoma of the jejunum 
was excised. The free ends were invaginated and a lateral entero-anastomosis 
was performed. Abdominal examination was otherwise as before except the sig 
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inoidal mesentery was enlarged and adherent and contained a nodule the size of a 
walnut. The condition of the patient improved rapidly after operation, and she was 
discharged on Aug. 5, 1929 in fair general condition, barring some abdominal 
pain at irregular intervals. X-rays taken prior to discharge showed no bony 
metastases. 

On Oct. 21, 1929 she was readmitted to the hospital complaining of severe pain 
in the abdomen, distention, vomiting, and a complete obstruction of the bowel. 
Examination shoivcd a greatly emaciated white woman weighing about eighty-five 
pounds. The abdomen was considerably distended and tense. There was occasional 
peristalic wave visible across the abdomen during which time the pain was ac- 
centuated. There was a tender, small nodule below the umbilicus in the midlinc in 
the abdominal wall which was slightly movable. There were a few hard inguinal 
glands. The extremities were markedly eraaeiatcd. The patient continued to have 
a great deal of pain somewhat relieved by morphia until she died on Nov. 12, 1929. 
The temperature remained normal throughout. X-ray plate of the spine, chest and 
femur on Oct. 21, 1929 showed a small rounded area at the level of the ninth 
rib dorsally, four inelies from the midlinc, which might represent metastatic growth. 
Otherwise x-rays were negative. 

Pathologic report: Carcinomatosis. Annular carcinoma of the jejunum with 
bilateral ovarian metastases. Metastases to the ileum, ureter, liver, peritoneum, 
mesenteric lymph nodes and wall of the bowel. Microscopic sections of many of 
the metastases showed well differentiated alveoli. The cells were distinctly out- 
lined and varied between euboidal and coliunnar in type, and the nuclei were small 
and hyperchromatic. Mitosis occur with a moderate degree of frequency. The 
stroma is abundant, is dense but often loose and cellular toward the edges. The 
lateral anastomosis was in good condition. The entire pelvis was full of peritoneal 
metastases which surrounded the gut. 

DISCUSSION 

This case is unusual in that primaiy carcinoma of the jejunum with 
typical Krukenberg secondary growths in the ot'aries is very rare, 
although Roblee, in a recent article, described a case which had its 
primary adenocarcinoma in the jejunum witli secondaiy growths iu 
the ovaries. The “signet ring” cells and predominances of stroma in 
the ovarian tumors is very striking in this case. Several cases have 
been found whei'e tlie primary tumor is in the sigmoid and cecum, one 
probably of the bone, but well over 90 per cent are primary in the 
stomach, jlfajor reports two authentic apparently primaiy Kruken- 
berg tumors of the ovaries. There are, as pointed out by Major in 
1918, three possible ways of tlie dissemination of the tumor: (1) Ret- 
rograde metastases from the stomach and intestines through the lym- 
phatics along the aorta and iliac ve.ssels and by blockage of the lymph 
glands to the ovaries. (2) Peritoneal dissemination, it being well 
known that particles of coloring matter placed in the peritoneal cavity 
are picked up by the ovaries. (3) Blood stream metastases. Major re- 
ported a case of metastases into pulmonary blood vessels and into tlie 
lungs. In tills case, metastases might have been from all three meth- 
ods: the metastases in the mesentery of the jejunum, ileum, descend- 
ing colon and sigmoid and a fcAV retroperitoneal lympli nodes sug- 
gested dissemination through the lymph glands of the aorta as dfd 
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also tlie fact that the tumor iu the ovary was growing apparently from 
within outward, the serosa being entirely free of tumor growth. 
These all suggest lymphatic dissemination. However, the presence of 
manj' nodules of tumor tissue in the culdesac suggest peritoneal dis- 
semination, this being somewhat offset bj^ the presence of similar 
nodules in the rectovaginal wall and also bj’’ their absence ovei’ the 
rest of the peritoneal sui'face. Metastatic growths in the omentum 
and the liver suggest dissemination bj'^ the blood stream although 
autopsj' gave no further evidence in support of this. 

Miller furnished strong evidence of l}''mphatic dissemination show- 
ing epithelial plugs in the lymph spaces and found, in the different 
sections, that one could have all stages from the alveolar formation to 
the breaking-up of these alveoli into irregular clusters of epithelial 
cells, these again being split into groups of two and three, and finally 
large signet cells appeared in the connective tissue. Marked variation 
in microscopic morphology occurs. Ewing suggests for these tumors 
an oi-igin in the transformation of epitlielial cells into spindle cells, as 
a source for the carcinosareomatous structures. This, while explain- 
ing possibly those cases of authentic primaiy growths in the ovaries, 
can have no bearing upon this case. 

Jarcho reports, in his cases, that after the tumor had once invaded 
the tubes and uterus, the posterior bladder wall was always infiltrated, 
advising against hysterectomy for this reason. Our case may not 
have reached this stage or perhaps the direction of metastases was not 
toward these organs for although the fimbria of the right tube showed 
a few nodules a few mm. in diameter, the rest of the tubes, uterus and 
bladder wall were free from tumor growth. The rather marked sec- 
ondary anemia of the patient seemed to be due to inanition and grad- 
ual obstruction. The occui’rence of almost complete postoperative 
intestinal obstruction by pressure on the bowel with the anastomosis 
in good condition from without, together with the occlusion of the left 
ureter in a mass of tumor tissue involving the rectum, ileum, uterus, 
ureter with the attendant hydronephrosis was sti iking. 
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TWIN PAPYRACEOUS FETUSES IN TRIPLET PREGNANCY, 
WITH REPORT OF A CASE 


By Karl M. Beierlein, M.D., Ann Arbor, BIich. 

(From the Division of Obstetrics of the Herman Kiefer Hospital) 

T he production in utero of a mummified fetus is a well recognized 
but rare occurrence in association witb missed abortion or multiple 
pregnancy. Mummification and flattening are found almost exclu- 
sively in tbe latter when one fetus dies at an early period and the 
other goes on to further development. Well characterized papyrace- 
ous fetuses are for the most part twins of nonnally developed, living 
infants. 

The relative infrequency of triplet as compared with twin preg- 
nancy would in itself diminish the incidence of fetal mummification 
in the former. The occurrence of twin papyraceous fetuses in triplet 
pregnancy is but briefiy touched upon in some of the German books of 
reference^’* on obstetrics. A search of the available literature has 
disclosed only twenty mentioned instances. Because of “the rarity of 
the condition and certain points of interest connected with it, a case 
recently encountered is reported here briefly, and tbe literature is 
reviewed to date. 

LITERATURE 

In a primipara in whom labor occurred at the seventh month, Pretty^ discovered 
“some semisolid, movable substances covered with thin membrane,” which on 
being removed proved to be mummified fetuses weighing 4 ounces and 7 ounces. 
The third child, weighing 3% pounds, was born alive shortly thereafter. All three 
were males. There were two placentas, a single and a double one. This case was 
described before the Koyal hledical and Surgical Society of London, and in the 
discussion a Mr. Eitter stated that Dr. Eobert Lee had exhibited a- similar one to 
him five years previously. Two fetuses were of four months’ development, and the 
third alive at full term. He mentioned that Paul Portal had figured a similar case 
160 years before. 

' Van Oteghem,4 after attending a primipara at the normal delivery of a full- 
term male, removed the placenta from the vagina by slight traction, and found a 
portion of the membranes unusually adherent. While he waited, a uterine con- 
traction expelled a formless mass which adhered by. a few fibers to the membranes 
which had remained behind. It was a degenera!ted placenta, and with it were two 
flattened fetuses of between three and four months’ development. 

Lyle= reports very briefly tlic birth of a living eight months chUd, which was 
preceded by the expulsion of a blighted fetus that had died at the fourth month. 
In connection with the placenta there was anotlier blighted fetus apparently of the 
same age as the first. 

EeussG had a case in which, after a full-term living child, two papyraceous 
fetuses nine centimeters long were born with the placenta. 

At the seventh month in a primipara, SinalP found projecting from the fuUy 
dilated cervix a loose body which was easily n-ithdrawn and which proved to be a 
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papyraceous fetus of four montlis’ development. The birth of a seven months’ life- 
less fetus AvitU its placenta shortly followed. Then came a second papyraceous 
fetus with a placenta to which the first one had also apparently been attached. 

On the edge of the placenta which was expelled foUowing the breech extraction 
of a full-term living child from a primipara, Gutmans found a gray mass made up 
of two papyraceous fetuses of four months’ development and their degenerated 
placenta. They had a common chorion but separate amnions, and were single 
ovum twins. One umbilical cord had a marginal insertion, the other, a velamentous. 
The course of pregnancy had been normal. 


Bazzanellao found a mummified fetus of three months development among the 
blood clots that were expelled with the placenta following the forceps delivery of 
a full-term living male in a primipara with hydraninios. The uterus contracted and 
retracted to the usual size, and there was no postpartum hemorrhage. Forty-eight 
Iiours later an atrophic placenta with a papyraceous fetus of the same size as the 
first was expelled. 


Sangerio observed a delivery at the seventh month of one living and two 
papyraceous fetuses. 

In the instance described by Lainbinon,ii a primipara gave birth normally to a 
full-term child. In the third stage the midwife found it necessary to interfere 
because of postpartum hemorrhage, and, after removing the normal placenta, she 
found that a second remained beliind. This was strongly adherent, of a gray 
color, and of firm consistency, and with it she removed single ovum twin papjTaceous 
fetuses of about three months’ development. Tlie cord of the living child had a 
velamentous insertion. 

A midwife brought to MUlleri2 some skull bones of a three to four months’ fetus 
which had been expelled as part of an extremely offensive vaginal discharge. Sis 
examination of the patient showed an eight to nine months’ pregnancy with the 
uterus irregularly enlarged. The region of the right cornu was higher than the 
left, and contained the breech. The left cornu was protuberant and hard. The 
cervix admitted two fingers, and contained membranes and bones. Half the skeleton 
of a three to four months’ fetus liaving a very bad odor w’as extracted, and after 
two days labor occurred normally. The placenta showed in the hard, globular 
portion which had been palpable externally a second papyraceous fetus enclosed in 
membranes. 

Aldridgeis found presenting at the vulva in a primipara the foot and leg of a 
mummified male fetus. After its delivery, the presenting membranes were ruptured 
artificially, and a living eight and one-half months’ female child was born. A 
second mummified male fetus of four months’ development was then expelled. Some 
difficulty was experienced in removing the placentas. To one of these the two male 
fetuses were attached wliile the other belonged to the living female. Aldridge 
regarded the mummified fetuses as single ovum twins. 

The sequence of events was almost identical in the case reported by Nolte.r^ 
One papyraceous fetus preceded and one followed the spontaneous delivery of a 
full-term infant in a primipara. They were single ovum twins that had died during 
the seventeenth week. 

At a meeting of the Obstetrical Society of Hamburg, Kuederis showed a photo- 
graph of triplets, two of which were papyraceous fetuses and the third a premature 
child. The last was the second to be born, and lived only three hours. 

After complete cermcal dilatation in a para iv, Mossio found a hard mass with 
spicules on its surface presenting in front of tlie vertex. On bringing tlie head^ to 
the perineum with forceps, the mass was found to be a papyraceous fetus fitting 
over it like a bonnet. Following the normal male child there came its placenta 
and membranes, followed again by a second papyraceous fetus with an atrophied, 
bilobed placenta having two amniotie sacs and one chorion. 
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In a para v with mild pregnancy toxemia and hydramnios, IVallinir palpated a 
flattened mass to the right and in advance of the amniotic sac and fetal head. 
When the cervix had become 2% inches dilated, this mass W'as recognized as the 
head of a papyraceous fetus. It was immediately extracted, and a living child 
weighing 6% pounds was later delivered with forceps. Due to postpartum hemor- 
rhage the placentas were removed manually, first that of the living child and then 
that of the mummified fetus. With the latter there was a second papyraceous 
fetus in an unruptured sac. 

Before the Breslau Gynecological Society Lamyis reported finding two papyra- 
ceous fetuses in a membranous sac on the placenta which vfas expelled following the 
spontaneous delivery of a healthy child in a primipara. Tliey were 8.5 and 7 cm. 
long, and were flattened to a thiclcness of 0.8 cm. 

On the placenta which followed the spontaneous delivery of a full-term living 
female in a primipara, Wolffr® found single ovum twin papyraceous fetuses of 
about four months’ development. 

KlimekVo patient was a primipara who had a normal labor at full term. Ad- 
joining the normal placenta was a pale, degenerated one with single ovum twin 
papyraceous fetuses that had died at the fifth month. 

In the literature there were found other eases which are so closely related to the 
subject under discussion that the 3 ' may be mentioned for the sake of completeness. 
Both Bertog2i and Maryanchiksz describe triplet pregnancies with single papyra- 
ceous fetuses. Von Erlachsa and Sangerio mention similar cases. Bretschneider24 
observed a papyraceous fetus accompanying a premature infant an^.an acardiacus. 
Two examples of the birth of triplets, one living and the other two macerated, have 
been recorded, one bj" Perdu, so the other by ten Doesschate.so Tartakoffzr recently 
observed papyraceous twins in quadruple pregnancy. 

REPORT OP author’s CASE 

H. H., forty-two years old, at full term of her eighth pregnancy, came to the 
hospital on Sept. 9, 1929 because of a slight discharge of blood from the vagina. 
Except for an attack of influenza in 1919, which- resulted in a stillbirth at the 
eighth month, she had always been in good health. Her other pregnancies and 
labors had been uneventful. She had two sisters who were twins, probably double 
ovum. 

Her last menstrual period had begun Dee. 3, 1928, and she had not had prenatal 
care. During the first two months of gestation she had experienced slight nausea, 
and in March had begun having bearing down pains in the lower abdomen. Thej’ 
had continued through the remainder of pregnanej", and occurred only when she was 
on her feet, interfering considerably with locomotion and making her fear that labor 
was imminent. There had been no bleeding previous to the daj’ of admission, and 
the abdomen had enlarged steadily as in previous pregnancies. 

The patient was of medium build and in apparently good health. General physical 
examination was essentially negative except for tlie findings of a full-term intra- 
uterine pregnancy with the fetus in E.O.A. presentation and position, the presenting 
part at the pelvic inlet, and the cervix 3 cm. dilated. Pelvis was normal. Blood 
pressure 135/90. Blood Kahn reaction and urine were negative. 

Labor pains began shortly after admission, and a living female child weighing 
3600 gm. was born spontaneously four and one-half hours later. After ten minutes 
the placenta was e.asily expressed from the vagina, but seemed to be adherent to 
the uterine wall at one margin. Gentle, continued traction on the portion already 
delivered resulted in the remov.al of a mass of gray tissue which on careful 
examination proved to be a degenerated placenta witli single ovum twin papvTaceous 
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fetuses. Total blood loss during the third stage was estimated at 300 c.c. The 
puerperium was afebrile, and mother and child were discharged in good condition 
on the eleventh day. 

The appreciation of the true condition presented by the secundines was clear 
only after their careful inspection. Together they weighed 820 gm. The placenta 
of the living child was entirely normal. It measured 24 x 15 x 2 cm., and showed 
a few white infarcts on its fetal surface. The rupture of the membranes was near 
the placental margin. Insertion of the umbilical cord was eccentric, and its 
length 40 cm. 



Adjoining this placenta over a distance of 9 cm. 
its long diameter was a second one, pale, yellow, ^ striking. The 

15 X 10 X 0.5 cm. The demarcation between the two ^^^^''^P/^^^/almost 
fetal membranes corresponding to the degenerated p acenta were t g 
their entire extent loosely adherent to those f lore 

two chorionic sacs.it was found that “^^rthem two flat, 

collapsed on the placental surface and that ey con elevated above the 

ovoid bodies measuring about 4 x 10 cm. and o y g 

general level. The one lay near the °. . bodies were recog- 

periphery. After opening the membranes ^te amniotic sac from 

nized as papyraceous fetuses. Bach was enclosed by chorion, 

which the fluid had been absorbed, and the whole was enveloped bj one chonon. 
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Although they had been firmly pressed against the placental surface, which showed 
no trace of blood vessels, they had made no depressions in it. The parts of each 
were so pressed together and the surface inequalities so filled in with a gray nia- 
terial resembling vernix caseosa that their first appearance was that of formless 
masses of dried, mummified tissue. Closer observation revealed the contour of the 
ribs through the closely applied shin, and, after e.xtending the extremities, each 
mass took the form of a dried, flattened fetus of tanned appearance, with gray, 
■wrinkled skin lying close to the bones and with the skull flattened from side to side. 
Their sex could not he recognized externally. The intestines of each were exposed 
and bile stained. The umbilical cords were delicate and fragile, measured 18 and 
15 cm. in length, and, as nearly as could be determined, had direct placental in- 
sertions. Both fetuses had a crown-heel length of 13 cm. It is evident from the 
data given that they were single ovum twins that liad reached about the fourteenth 
week of development. Boentgenograms of the fetuses showed a stage of ossification 
of their skeletons corresponding with the beginning of the fourth lunar month. 

DISCUSSION 

Of the nineteen eases of ti’iplet pregnancy with twin papyraceous 
fetuses found described in the available literature, eleven occurred in 
primiparae and three in multiparae. In five eases the parity was not 
stated. The third triplet was premature in six instances, and one of 
these was dead. Seven of the pairs of papyraceous fetuses were single 
ovum twins. In the x*emaining cases their relationship ivas not def- 
initely stated. Their period of development was not given in five cases, 
and in the remaining fourteen it had been arrested between the third 
and fifth months. As to the order of birth, one time both preceded, 
eight times both followed, and eight times one preceded and one fol- 
loAved the nonnally developed child. The order was not mentioned 
twice. 

Concerning the cause of death of one or more fetuses early in the 
course of multiple pregnancy little is known. Lamy^® regarded a fall 
at the third month as the probable etiologic factor, and SmalF at- 
tributed -it to the impoverished general condition of his patient. The 
woman observed by Muller’^ had bumped her abdomen against the 
corner of a stove between the third and fourth months. No one else 
even hazarded an opinion as to Avhat may have been responsible in his 
case. From the information at hand about the one here reported no 
conclusion can be drawn. Among the causes that have been advanced 
there may be mentioned localized abnormalities of the decidua inter- 
fering with placentation, mechanical insults, lesions of the cord, and 
developmental anomalies incompatible with life. Inequality of circu- 
lation resulting from anastomosis of vessels in a common placenta or 
from the third circulation could not account for the death of both 
fetuses derived from one ovum. 

In none of the cases reviewed were any symptoms mentioned which 
might have indicated with any great probability the early death and 
retention in the uterus of one or more fetuses. Toxemia of pregnancy 
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and liydramnios occurred a few times. In Small’s' case the uterus 
was irritable for a month preceding deliveiy, and in that described by 
Pretty® there had been abdominal tenderness from the start. In the 
latter i^laeenta previa Avas a complicating factor. Klimek’s®” patient 
suffered AA’^ith severe backache for a fcAv days diuing the- fifth month 
of pi’egnancy. According to Strassmann^ transitorj'^ bleeding may oc- 
cur as the result of the death of one oA'um. Wolffs® observed this 
symptom in his ease, but, as he states, it is too fi’equent from other 
causes to be of an.y diagnostic significance. 

Halban®® folloAved a ease of twin pregnancy in which the death of 
one fetus in the fifth month Avas marked bj" the sudden diminution of 
acutely developed liydramnios, the onset of painful uterine contrac- 
tions AAdiich persisted until the end of pregnancjq and the development 
of a furroAv across the utenis which apparent!}’- indicated the boundary 
betAveen tlie normal and dead oA'um. He believed that such findings 
would be of definite value in diagnosis. It is interesting to note that 
in the case here reported intermittent pains appeared around the time 
of the death of the one OAuini, and that the uterus Avas unusually ir- 
ritable throughout the remainder of gestation. The foreign body ac- 
tion of the dead OAoim Avas in all probability responsible for this. The 
patient Avas questioned regarding a .sudden diminution in size of her 
abdomen or a temporary cessation of its enlargement, but had noticed 
neither. No furroAv of the kind described by Halban Avas present. It 
is apparent that a diagnosis depending upon such criteria can rarely 
be made, and that the condition Avill have to be recognized by close 
observation at the time of delri’-eiy. It seems doubtful that the osseous 
system of a small papyraceous fetus Avould be dense enough to make 
possible its visualization with the x-rays. 

The clinical importance of single or tAAUu jiapyraceous fetuses is not 
great. Wlien presenting first they may giA^e rise to obstruction of 
labor or, more frequently, to diagnostic errors. Their retention may 
result in postpartum or puerperal hemorrhage or puerperal infection. 
Small papyaceous fetuses are recognized only by careful examination 
of the after-birth. They are probably often oA’-erlooked, and their oc- 
currence is doubtless more frequent than the small number recorded 
in the literature indicates. Bazzanella® discovered a pap}Taceous fetus 
among the blood clots that came with a normal placenta. He con- 
cluded logically that at least a degenerated placenta must have been 
left behind, but did not interfere because there Avas no abnormal bleed- 
ing. After forty-eight hours the second placenta Avith a second mum- 
mified fetus was expelled. 

SUMMARY 

1. The occurrence of tAvin papyraceous fetuses in triplet pregnancy 
is rare. A case is here reported, and data are brought together on 
nineteen out of tAventy others found in the aA'-ailable literature. 
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2. A papyraceous fetus is found almost exclusively in multiple preg- 
nancy wliicli advances to oi‘ iieai* tei’in. Mummification is most fie- 
quent in fetuses dying between the third and sixth months of de- 
velopment. 

3. Regarding the cause of early death of one or more fetuses and 
continued development of one or more others there is no information 
that is convincing. 

4. There are rarely anj’’ symptoms or signs that suggest such an oc- 
currence, and the diagnosis can he made definitely only at the time of 
delivery. Even then it may he missed by careless examination of the 
secundines. 

5. A papyraceous fetus is of some clinical significance since it may 
cause diagnostic errors, exceptionally obstruct labor, or, through its 
retention, result in postpartum or puei-peral hemorrhage or puei'peral 
infection. 

I wish to thank Dr. Ward F. Seeley for permission to report this ease and Dr. 
Joseph A. Kasper for preparation of the specimen for photography. 
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ANILINE POISONING IN THE NEWBORN, WITH A REPORT 

OP THIRTEEN CASES'^ 

Bt Arthur A. Weinberg, M.D., Brooklyn, N. Y. 

'^HIS paper will describe thirteen cases of an unusual type of poi- 
soning that occurred at the Kings County Hospital on October 28, 
1929, in the service of Dr. H. M. Mills. 

Hospitalization en masse is a necessary means of handling the sick 
of a community. It has numerous factors in its favor, but also has 
man 5 ^ factors that we accept only because we must, and not because 
we so desire. It is only neeessar 3 ’- to cite one or two to impress upon 
our minds how undesirable hospitalization can be at times; such as the 
rapid spread of impetigo on a childreir's ward, or any form of conta- 
gious disease, as measles, diphtheria, etc. The above are what one 
would call the usual dangers of hospitalization. This paper will deal 
with an uncommon and really unsuspected source of danger, one that 
could excusably be overlooked. 

The obstetiuc ward of the' Kings County Hospital generally has a 
census of 30 to 50 newborn infants. These patients are handled in a 
routine manner, each baby receiving eveiy care that all the others 
receive and also at the same times of the day. Similarly, all of their 
clothes come from a common laundiy, and the babies receive complete 
changes of attire at the same times. Therefore, if the clothes were to 
act as a common carrier for a danger to the welfare of these patients, 
they would all be exposed to it in essentially the same manner and to 
the same degi’ee. 

On Saturday, October 26, 1929 (two days before the onset of the 
present trouble). Ward 18 — the obstetric service — ^received a new 
supply of babies’ apparel and blankets. These were all freshly 
stamped in large type with the identifying lettering WARD 18, K.C.H. 
This is the laundry mark so that in the future when returning from 
the laundry, the articles will reach their proper destination. These 
articles of clothing were put in use about 7 o’clock Monday moniing, 
so that by noon practically every child had some fresh articles .of 
clothing in contact with its body. 

At 4 P.M. of that day, the nurse in charge of the babies called the 
intern’s attention to babj’’ K, who apparently had talten a sudden bad 
turn. On examination, the baby was observed to have a marked 
cyanosis of its skin, particularly of its lips, mucous membranes, eye- 
lids, forehead, ears, and extremities. Respirations and pulse were 
rapid, but the temperature was normal. The child had refused its 

•Read at a meeting' of the Brooklyn Gynecological Societj', April 30. 1930. 


104 



WEINBERG : ANILINE POISONING IN THE NEWBORN 


105 


3 p.M. feeding, and at that time appeared drows 3 ’’, Aveak, and apathetic ; 
and Avas entirely unresponsive to handling. Its general appearance 
Avas that of a bluish colored Avas doll. Complete phj'sical examination 
revealed nothing Avrong except the marked cyanosis, cold extremities, 
and rapid respirations and heart action. Exiiectant treatment Avas 
instituted. 

It was further noticed that the babies as a group were reluctant 
about taking their 3 p.M. feeding. At about 5 p.m. baby K had a par- 
ticularly bad spell, during which he seemed to be gasping for air. 
This lasted a few minutes and the babj' then returned to its preAuously 
c^mnosed and lethargic condition. BetAveen 4 and 5 p.m. three other 
babies were observed to be cjmnosed; namelj’’, babies Kl, B, and C. 

At about 5 P.M. baby B Avas obseiwed to be quite stiff in addition to 
his marked degree of cyanosis. This stiffness lasted for a few minutes 
and then subsided, and the babj’^ Avas then in quite a similar condition 
to baby K. At the 6 p.m. feeding the babies as a group Avere more 
reluctant about nursing than preAuousljq and some refused to nurse 
at all, acting as though thej’’ Avere asleep at the breast. When the 
infants Avere being returned to their cribs, the nurses obserAfed that 
many more babies Avere cyanosed and droAvsy. This of course excited 
some alarm. Due to the general involvement, it Avas assumed that 
there must be a common agent to explain the sudden illness of thir- 
teen babies out of a total of thirty-tAvo. The fii'st thing considered 
Avas possible carbon monoxide poisoning. HoAvever, the only source 
for this poisonous gas could be the illuminating gas supply, and no 
leakage Avas discovered. For that matter, the atmosphere of the room 
appeared to be quite normal, as the nurses had been in the room as 
long as the babies Avithout the slightest maleffects. Despite our self- 
assurance that the atmosphere Aims not unduly contaminated Avith 
unhealthy amounts of carbon monoxide gas, the room was thoroughly 
A^entilated. No definite improvement in the condition of the cj'anosed 
infants was obseiwed. Finally it Avas found that the linen had been 
put into use Avithout first being boiled and Avashed. The ncAV linens 
were investigated and found to have fresh print on them, as has been 
previously described. In practically all the cases, the printing Avas 
found to be in contact Avith some part of the babies’ bodies; in fact, 
definite staining was found on the skin of eight of the thirteen babies. 
We now felt certain that the etiology of this unusual poisoning Avas 
discovered. 

The immediate measures that Avere undertaken to eradicate the dan- 
ger were as f oIIoavs : 

■1. All ncAV linens Avere removed from contact with the infants. 

2. The babies were thoroughly washed Avith alcohol or ether to re- 
move all of the print stains, and were then clothed in linen that had 
already been boiled and washed. 
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3. Administration of a mixture of oxygen and 5 per cent carbonic 
acid to babies as needed. 

4. Careful observation of all babies every few minutes, so that im- 
mediate measures could be undertaken if a patient suddenly became 
worse. 

In order not to overburden the nursing staff and the laboratory 
technician, three cases were chosen at random for a complete work-up. 
We felt that the findings in the three eases would be typical of the 
group. Therefore, in these cases a stud}’’ was made of the temperature, 
pulse, and respiration, and blood specimens were examined by means 
of a spectroscope to discover whether or not methemoglobin was 
present. In two of the three cases blood counts and imanalysis were 
done. However, in all cases a detailed study was made of the symp- 
tomatology and clinical findings that were presented; and we there- 
fore studied tlie cases as to the degi-ee of cyanosis ; where the cyanosis 
was most evident; how the babies nursed; the degree of apathy; the 
type of response to stimuli, such as handling the baby; whether con- 
vulsions were observed; as to the definite finding of dye stains on the 
babies’ bodies; the type of eiy, whether .strong or weak; the condi- 
tion of the extremities ; and lastly the subsequent course of the eases. 

The spectroscopic examination of the blood in all three cases showed 
the definite presence of methemoglobin. 

The urine examinations revealed only .sliglit changes from the nor- 
mal; that of baby K had a light amber color, cloudy appearance, a 
very faint trace of albumin, no sugar, gave an acid reaction, and con- 
tained a few leucocytes, many uric acid cr}’’stals, a few epithelial cells, 
an occasional red blood cell, and amorphous urate sediment. That of 
baby B bad a light amber color, appeared cloudy, gave an acid reac- 
tion, contained no sugar or albumin, and had a few epithelial cells and 
a few leucocytes. 

The blood counts showed no unusual findings but that of suppres- 
sion of the total leucocyte count in both cases, and a definitely low 
red blood cell count in one ease. However, the baby with the low red 
blood cell count normally was quite pale and salloAV complexioned. 
The blood pictures were as follows ; 


Baiy K 

W.B.C., 10,600 

Polymorphonuclears, 47 per cent 

Lymphocytes, "37 per cent 

Large monocytes, 13 per cent 

Eosinophiles 3 per cent 

E.B.C., 3,500,000 


Baby B 


W.B.C., 

Polymorphonuclears, 

Ljmphocytes, 

Large monocytes, 
Eosinophiles, 

K.B.C., 


7,200 

53 per cent 
34 per cent 
12 per cent 
1 per cent 

5,590,000 


In summation of our detailed study of the clinical findings, we o 
serve : 

1. The pulse in eA’ery case became very rapid but maintained its 
regularity and rhythm. 
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2. There was no variation of the temperature from normal. 

3. Respirations were greatly accelerated but continued regular. 

4. Cyanosis was marked in practically all cases. 

5. Cyanosis was most ewdent on the lips and eyelids. 

6. All suffered from anorexia. 

7. The degree of apathy was pronounced in practically all cases. 

8. The response to stimuli was decreased in every instance. 

9. Only one ease showed what we could consider a convulsive 
seizure. 

10. Dye stains were found on the skin of eight of the thirteen babies. 

11. The crj’’ was decreased in strength in every case. 

12. The extremities tended to be cold and cyanosed in all cases. 

13. The subsequent course showed complete recovery in every case 
Avithin a period of from tAventy-four to seventy -tAVO hoAirs, Avithout 
any observable harmful effects. 

The dye was analyzed hy Dr. O., pathologic chemist of the City of 
New York, who stated that the dye mixture contained phenol (car- 
bolic acid), levulinic acid, aniline, and induline dye (spirit soluble). 
He added that the cyanosis could result if either the phenol or aniline 
Avas absorbed. HoAvever, Dr. G. did not believe the dye itself could 
have caused this condition, as “it would not be absorbed; first, be- 
cause the molecule is veiw large, and second, because the dye is ex- 
tremely insoluble in water.” 

In refutation, we may mention the Avork of RayneN avIio, as far 
back as 1886, exposed the skin of a normal healthy child to aniline and 
observed that the infant developed symptoms exactly similar to those 
of the cases of suspected aniline poisoning that he bad under his 
observation. Unquestionably many similar cases have occurred in the 
past, and we will be forced to accept the fact that one of the above 
substances, probably aniline, was the cause of our cases of poisoning. 

A revioAv of the literature covering this unusual type of poisoning 
reveals the fact that aniline poisoning is closely allied to nitrobenzene 
poisoning as to mode of susceptibility, symptomatology, and the ef- 
fects manifested. For this reason writers have tended to report the 
cases as “dye poisoning”; and whether or not the specific poisoning 
substance Avas aniline or nitrobenzene was of little moment, as they 
produced similar types of reactions in the living organism. Conflict- 
ing statements are found in the literature as to the toxicity of aniline 
and nitrobenzene. Miner^ believes that the true toxic agent must be 
a by-product associated Avith the chemical substance, as otherwise he 
presupposes the occurrence of many more cases than have been re- 
ported. In refutation to the aboAm statement, we may quote Muehl- 
berger who states that probably many times more cases of dye poi- 
soning actually occur than are reported. He also adds that, “It is noAv 
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definitely Icnown that nitrobenzene and aniline, when pure, are toxic 
and absorbed through the skin.” 

All of the accepted authorities are not entirely in accord as to the 
Avay in which aniline causes its poisoning phenomena. Young be- 
lieves aniline poisoning causes a cardiac type of death. In his studies 
he at no time found eiudenee of methemoglobin in the blood of his 
subjects, but by means of electrocardiographic studies he observed 
that the specialized conducting tissues of the heart were affected and 
produced heart-block. This woi^ker further observed that the heart 
stopped beating before the cessation of respiration. The blood in 
these cases was obsem^ed to be of a brownish color and just before 
death showed an increase in the red blood cells, hemoglobin, and oxy- 
gen capacity of the blood. On the other hand Zeligs® and Neuhoff,^ 
in independent articles, state that the symptomatology is the result of 
the formation of methemoglobin in the blood. By this means the oxy- 
gen content is reduced from a normal of 17 per cent to as low as 1 per 
cent. The tissues are therefore poorly supplied with oxygen and 
symptoms of asphyxia supervene. In view of our observation of three 
blood specimens containing’ methemoglobin by spectroscopic test, we 
are inclined to concur with Neuhoff and Zeligs, as to methemoglobin 
being the chief factor iu causing the poisoning symptoms. In further 
support of this opinion we may cite Cushing" who states that the 
poisoning action of aniline results from the formation of methemo- 
globin in the blood. Young in his studies showed that when 0.1 of a 
gram of aniline per kilogram of body weight was injected into the vein 
of a dog, death resulted in a few minutes, death being cardiac in type. 

Treatment of aniline poisoning is a relatively simple procedure. It 
consists of removal of the dye-containing clothing from the patient. 
The skin should then be thoroughly cleansed with alcohol or ether in 
order to remove the dye that may be adherent. Where dyspnea and 
cyanosis are most marked, the inhalation of a mixture of oxygen and 
5 per cent carbon dioxide is of value. Stimulants, such as camphor and 
oil, caffeine, sodium caffeine benzoate, and adrenaline are used as indi- 
cated. Fluids should be pushed continuously. However, the most 
important consideration is prophylaxis; all danger from this source 
of poisoning can be eliminated by simply boiling all freshly stamped 
linens, as in this way the dye is inactivated. 
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A CASE OF NOSBNCEPHALUS WITH EVENTRATION OP THE 
ABDOMINAL AND CHEST ORGANS, POLYHYDRAMNIOS, 
AND OTHER ANOIMALIBS 

By Silik H. P07.AYES, M.D., and Jacques D. Soifer, M.D., 

Brooiclyn, N. Y. 

(From the Department of Pathology of the Jewish Eospital) 

M ES. L. K., a gravida i, aged twenty-seven, was admitted to the private obstetric 
service of Dr. H. B. Boley on June 6, 1929. The family history was irrelevant. 
Appendectomy six years ago. Patient was married three years and has had several 
“stretchings” for sterility. The menstrual history was normal. The last regular 
period occurred November 2, 1928, but the patient could not recall whether a dilata- 
tion had been done after the last menses. Upon examination she was found to be 
pregnant and measurement of the pelvis showed a deep symphysis, slight narrowing 
of the pubic arch and a prominent left ischial spine. 

The pregnancy progressed normally for the first thirty weeks, then the abdomen 
began to enlarge very rapidly — and toward the end of the thirty-first week, the size 
of the uterus was larger than that of a full-term gravidity. A monstrosity was 
suspected at this time. A week later, on June 6, 1929, about 4 P.M., while the 
patient was at homo, the membranes ruptured spontaneously and large quantities 
of amniotic fluid escaped. The exact amount could not be estimated. One hour 
later, the patient was admitted to the hospital, although she was not in labor. 

Abdominal examination showed the height of the fundus to be that of a thirty- 
two weeks’ gravidity. The breech was in the fundus, the small parts were to the 
right, the back was toward the left, and the fetal heart sounds were best heard 
in the left lower quadrant. Per rectum, the cervical canal was found effaced, the 
cervix thinned out, and the external os showed one finger dilatation. The presenting 
part was approximately at the level of the ischial spines. Fluid was escaping from 
the vagina. Temperature and pulse rate normal. Blood pressure was 120/78. 

At eight o’clock the next morning (labor began at 3 p.m.), the external os was 
fully dilated. Vaginal examination revealed a compound presentation, consisting of 
the left shoulder (Sc.L.A.) and the tight hand. A version and breech extraction 
were done with the delivery of a stillborn monster. The placenta, normally situated, 
was expressed ten minutes later. It showed no gross pathology. There was no 
undue postpartum bleeding. The puerperium was uneventful except for a rise in 
temperature to 100.8° P. on the second day. The patient was discharged on the 
twelfth day. 

The Wassermann and Kahn tests of the patient and her husband were negative. 
The microscopic examination of the placenta showed no evidence of syphilis. There 
Were no abnormalities in the patient’s genital tract; but an hydramnios was present, 
a frequent association with monstrosities. 

Description of Monster. The fetus, a male, 32 cm. in length, presents three 
different major anomalies; eranioscliisis, thoraco- and hj'pogastroschisis, and eventra- 
tion of all the viscera. There are many lesser abnormalities. 

The craniosehisis is of the anteromedian type (mero-acrania ) ; both the parietal 
and frontal bones are almost entirely lacking. The brain is represented by a small 
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portion of cerebrum which is scarcely recognizable as such, being a conglomeration 
of brain tissue and blood. The cerebellar tissue is more easily distinguished, but is 
vestigial and cystic in character. The whole mass, covered by a thin membrane, 
apparently meninges, is exposed, due to the lack of cranial bones and integument 
(nosencephalus). 

The cranial bone deformity and a marked exophthalmiis give the face a frog-like 
expression. The forehead is markedly narrowed, due to the frontal bone defect. 
There is almost a complete absence of nasal bones, producing a flattening of the 
bridge of the nose and an undue prominence of the alae nasi. A cyst about 1 cm. 
in diameter, is attached to the right ala. Tliere is a marked liarelip and cleft- 



Fig. 1. — -Anteroposterior view. 


palate. The undeveloped inferior maxilla produces a receding chin. The aural 
appendages are rudimentary and the neck is reduced to a mere fold of skin, due 
the defective cervical vertebrae. 

The sternum is absent, which causes a defect in the anterior chest wall. The 
entire thoracic cavity is exposed and its contents are almost completely even ra c 
The anterior abdominal wall is wholly lacking and the celomic organs ,aie li ewise 
eviscerated. The chest and abdominal cavities are greatly distorted by the e^enm 
lordosis and scoliosis of the spinal column. The photograph (Pig.^ 1) 
rather vividly, the anomalous relations of the thoracic and abdominal viscera. e 
liver is very large and conceals the chest organs. The lungs are compressed y 
the dome of the liver and the curvature of the thoracic vertebrae. The heart an 
pericardium are displaced to the left, and its apex can be seen exposed between t e 
liver and the ribs that form the margin of the open chest cavity. 
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The loops of intestine wlncli protrude in a chaotic mass, are entirely outside of 
the body. The kidneys and related internal genitourinary organs, although hidden 
by intestines, are also eviscerated, The pubic bones have failed to unite producing 
an extrophy of the bladder. Tlie external genitalia are markedly enlarged. Both 
testes have descended into the SGrotiiin which is thiek-w, ailed. The corpora spongiosa 
and the glans penis are considerably hypertrophied. 

The left upper extremity is represented by a small prominence of skin and sub- 
cutaneous structures adjoining the acromial end of the clavicle. To a point just 
below this projection is attached a cord-like mass consisting of skin and sub- 
cutaneous tissue, which is attached .at its distal end to the back of the trunk. 



Pig. 2. — X-ray picture of fetus in position shown in Pig. 1. 

The right upper extremity shows a compensatory hypertrophy. It is rigidly twisted 
around the back of the fetus so that the thumb points to the left buttock. The 
fingers are tightly flexed and webbed. The joints of the lower extremities are all 
acutely flexed. The right foot is hooked around the left leg. The toes are webbed. 
There are no supernumerary digits. The soft tissues of the buttocks and thighs are 
unduly thickened due to the overdevelopment of the musculature in this region. 

COMMENT 

This case is reported because it is an extremely unusual type of monster. 
Greenhill, Pribram and Brochocki have pointed out somewhat similar cases. 
Ballantyne, describing this anomaly, cites a few cases, and emphasizes its infre- 
quency. A thorough search of the literature for other monstrosities of this character 
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is difficult. In the first place, tliere is no standard classification of monsters, but 
a host of classifications, many of which are quite compUcated and inapplicable. 
Second, monstrosities are frequently incorrectly classified by authors who report 
these cases. Por example, aerania is often confused with acephaly, exencephaly 
with anencephaly, anencephaly with aerania, et cetera. Third, cases may be 
hidden in articles, the titles of which give no clue to the subject that is being in- 
vestigated. Fourthly, the titles of papers are often ambiguous, as, for example, 
“An Unusual Monstrosity’’ or “A Rare Fetal Anomaly.” 

A plea is therefore made for a standard nomenclature which will make possible 
a satisfactory classification of fetal monstrosities. It is also urged that case reports 
should be accurately and clearly titled. 


REPORT OF TWO CASES OF TWIN PREGNANCY WITH EARLY 

DEATH OP ONE FETUS* 

By T. J. Parks, M.D., Fairfield, Ala. 

A t the Employees’ Hospital of the Tennessee Coal, Iron, and Railroad Com- 
pany approximately 400 patients are delivered a year, almost half of whom 
make visits to the prenatal clinic. Some of the remainder are sent in by district 
physicians because of obstetric difficulties; others for various personal reasons. 

Out of all tlie cases that have been delivered at this hospital since it opened its 
doors in iN’ovember, 1919, the two cases about to be detailed are the only ones on 
record here; and, unusual as it is, they came within one week of each other. Such 
cases are only mentioned as possibilities in textbooks on obstetrics. A survey of 
the recent American literature does not reveal any similar cases, and the Package 
Library of the American Medical Association could not furnish me with any lit- 
erature on the subject. 

Neither of the patients was cared for in our prenatal clinic. The first and 
more striking case came to the hospital because of the spontaneous rupture of the 
membranes and escape of clear fluid before the onset of labor; the second case was 
sent in, after being seen but not examined by a district physician, with the diagnosis 
of placenta previa, because of the bloodj' fluid that she passed vaginally, without 
having any labor pains. 

Case 1. — ^Mrs. G. hi., white, American, multipara, aged thirty-three, was admitted 
to the hospital in the last trimester of pregnanej-, in early labor. She was in good 
physical condition. Blood pressure was 100/60, urine negative, no signs of toxemia, 
Wassermann negative, membranes ruptured, fetal heart sounds normal. 

She had always enjoyed good health, except for bronchial asthma the past four 
years. ^ _ 

Her maternal grandmother was one of twin sisters, who were said to resem e 
each other closely. Her great aunt on her mother’s side was one of twins, and 
they looked alike. There were no twins on her paternal side. The patient s hus 
band’s maternal grandmother was one of twins, and he had an aunt who bore 
twins. He himself was one of twins, both of whom were boys; but his twin, who 
was as large as he, was born dead. 

The last menstrual period ended thirty-two weeks before admission, but it was 
abnormal on account of its brevity. 

The patient had had four normal full-term babies and no miscarriages. 

•Read before the Jefferson County Medical Society at Birmingham, Alabama, 
Febniarj* 17, 1930. 
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During tlie present pregnancy she had not felt as 'well as in former pregnancies. 
Nausea began about the tenth week, ■wliich persisted until after delivery. The 
week previous to the rupture of the seeundines, she was troubled by a profuse, ir- 
ritating leucorrhea with a foul odor. 

Labor proceeded normally, and a well-formed male infant, weighing 1350 gm. and 
measuring 39 cm. from vertex to external malleolus, was born. The after-birth 
came ten minutes later. 

Upon inspection, the after-birth (Pig. 1) was found to be composed of one piece, 
half of which appeared normal on its maternal and fetal surfaces; the other half 
was flattened and grayish on its maternal surface. The membranes of the latter 



1. — Petal surface of placentas of Case 1 with two amnions and two chorions 

rolled to center. 

half were loose, but intact. Upon opening the sac, a dead fetus 14 cm. long was 
found in a state of perfect preservation. It was attached to the placenta by an 
umbilical cord corresponding in size to that of the fetus.' The fetus was only 
slightly compressed, although surrounded by only apprommately two or three ounces 
of clear almost odorless fluid, which was slightly darker than normal amniotic 
fluid. There were two amnions and two chorions. The placentas were approximated 
to each other. One appeared normal, microscopically; it measured 16.0 by 11.5 
by 2.7 cm. The flattened, hard placenta appeared markedly fibrotic and the villi 
were decreased in number. It measured 14.0 by 8.0 by 0.8 cm. 

Case 2. Mrs, E. T., white, American, multipara, aged twenty-seven, was admitted 
to the hospital vrith diagnosis of placenta previa. She was in good condition. No 
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pains, no bleeding, blood pressure was 120/CS, fetal heart normal. No evidence of 
placental tissue was found on vaginal examination. 

Family liistorj’- irrelevant, no twins on either side. 

Last menses ceased thirty-six weeks before admission. 

She had had two normal full-term babies, and one miscarriage at five months 
cause unknown. 

During the present pregnancy she had not had any discomfort. Upon careful 
questioning, it was found that there was a profuse flow of fluid and that it was 
only blood tinged. She went into labor spontaneously the same afternoon as 
admitted, and was delivered a few hours afterward of an apparently normal female 


Pis. 2.— Fetal surface of placenta of Case 2 sliowins septum of two amnions anil 
velamentous insertion of umbilical cord. 

infant, weighing 1772 gm. and measuring 43 cm. from vertex to external malleolus. 
The placenta (Fig. 2) protruded from the vagina immediately following the c i . 
The maternal surface was found to appear normal, except for a small area on one 
edge that was firmer and had a larger number of grayish streaks than e re 
mainder of the organ. The fetal surface was found to be divided into two un 
equal portions by two thin membranes. The larger portion was normal in 
ance. The smaller division contained a macerated fetus 23.5 cm. long- 
umbilical cord was attached to the secundines. There w’ere tno amnions an 
one chorion in this case. Both amniotic sacs had ruptured before birth. 

The entire placenta measured 15.5 by 15.5 by 2.3 cm. The microscopic appearance 
of the placenta was normal, except for the firm area which showed a moderate 
amount of fibrous tissue. 
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COMMENT 

Both of these cases are probably uniovular in origin ; Case 1 because the placentas 
are approximated, and Case 2 is definitely so, as there is but one chorion. 

The cause of the early death in Case 1 is not clear. Some of the causes of 
early intrauterine death in general are: embolus of a large vessel, torsion of the 
umbilical cord, developmental anomaly or relative weakness, and the occurrence of 
a retroplacental hematoma. As the placental area supplying the fetuses in Case 2 
was so unequally divided, it must be concluded that asphyxia from developmental 
anomaly was the cause of the intrauterine death in this case. 

Mrs. G. M. probably went into premature labor because of a diseased cervix and 
the inevitable local infection of the membranes and the resultant weakening which 
predisposed to their rupture. The same tiling could have been true in Case 2. 
However, it seems more likely that it was nature ’s method of ridding the uterus 
of a macerated fetus. 

Watson has shown, experimentally, in rabbitsi that amniotic fluid is not se- 
creted after fetal death, which fact is borne out in Case 1. 

The placenta and dead fetus in Case 1 were held in place by the pressure ex- 
erted by the intact membranes and adherent placenta of the living twin. It has 
been shown that a uterus does not attempt to cast off its contents until a zone of 
separation has been formed.i 

The placenta of the fetuses in Case 2 has anastomosing blood vessels just as any 
single placenta. Also, in this case the fetus evidently died first, and, as is the 
rule in such cases, the placenta kept developing for a considerable length of time 
afterward.2 

I am indebted to Dr. Walter C. Jones, Pathologist, Employees’ Hospital, Fair- 
field, Alabama, for the microscopic examination of the placental tissue and for his 
very helpful advice. 
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PEEGNANCY AS A COMPLICATION OP NBUKOPIBEO]\IATOSIS 

(von Recklinghausen’s Disease) 

By J. Irwng Kushner, M.D., New York, N. Y. 

A . LTHOUGH reports on the association of neurofibromatosis and 
pregnanej^ have so far been very few, it has been the surmise of all 
those who have studied the subject that the incidence of this condition 
is probably much greater than the few reported cases would indicate. 
The impression exists that the condition is frequently unrecognized. 
Especially has tliis idea been impressed upon us, when during the past 
year we have seen four cases, in an obstetric service of only moderate 
extent. 

Tumors of the peripheral nervous system form a very important and 
complex group of neoplasms of frequent occurrence and varied clinical 
course. In one general group the grondh affects the connective tissue 
structures of the neiwe, the tumors are fibrous in character and are com- 
monly classed as fibromas. Wlien they are multiple we have the con- 
dition loiown as “von Recklinghausen’s disease” or neurofibromatosis. 
The cause is unlmo'wn. It is assumed to be a congenital disease, some- 
times familial and rarely hereditary. Generally the disease is benign 
and frequently characterized by no symptoms. If the tumor compresses 
a nerve severely, objective sensory disturbances may occur. 

Cases seen in the Bronx Hospital are here given : 

E. M. No. 25503. Age 20, Irish, para i. Slie was first seen in prenatal clinic 
on October 8, 1929, being then seven months x^regnant (last period April 6, 1929). 
Her measurements were normal. The fetal lieart was heard in the right lower 
quadrant. The fundus was one finger above the umbilicus. Blood pressure 110/60. 
Urine negative. 

It was noticed tliat she had multiple pea-sized .nodules developing in the sub- 
cutaneous tissue, over the entire body and extremities. Tliese tumors were freely 
movable, hard, and tender; with pigmentation of tlie overlying skin. A diagnosis 
of neurofibromatosis was made which was confirmed by the consulting dermatologist. 
Dr. A. Eostenberg. 

The patient stated that she first began to notice the nodules eleven years 
previously — and that there had been no increase in these lesions for seven years. 
In February, 1929, she was a patient at the General Memorial Hospital where a 
diagnosis of neurofibromatosis was made. At that time she received three x-raj 
treatments. 

On January 14, 1930, she was delivered spontaneously of a male child weighing 
eight pounds and normal in every respect. She made an uneventful convalescence. 

F. H. No. 23113. Age 34, Jewish, para iii. She was seen first in the pre- 
natal clinic on November 15, 1929, with small nodules over costochondral junctions 
and entire back; also numerous brownish, circular pigmented nodules from 1 mm. to 

‘From the Obsteti'ic Service of Meyer Rosensohn, The Bronx Hospital. N. Y. 

fRead before the Clinical Society of The Bronx Hospital on May 12th, 1930. 
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3 cm. all over skin of the kody. A diagnosis of neurofibromatosis was made and 
confirmed by Dr. A. Eostenberg, the consulting dermatologist. 

She was delivered spontaneouslj* of a normal child and was discharged after 
an uneventful convalescence. 

S. S. No. 23624. Age 29, Jewish, para ii. She was seen on January 3, 1929, in 
the prenatal clinic. She showed irregular areas of brownish pigmentation generally 
distributed over the trunk of her body, along with some superficial fibromatous 
nodules about the size of a pea. In addition there were numerous soft, slightly 
protruding areas of a brownish-red color easily invaginated. A diagnosis of von 
Recklinghausen’s disease was made. 

She was admitted to the hospital in active labor on April 10, 1929, and de- 
livered spontaneously of a normal child. 

In a dermatologic consultation with Dr. S. Feldman on the third day postpartum 
the diagnosis was confirmed. 

B. F. No. 24076. Age 39, Jewish, para iv. Seen in the prenatal clinic three 
months before delivery with multiple papillomata and small raised pigmented areas 
over the chest and back. The diagnosis of neurofibromatosis was made and con- 
firmed by Dr. A. Eostenberg. 

The most frequeut fibroma of the skin occurring in multiple form is 
the so-called fibroma molluseum. von Recklinghausen,^ in 1882, showed 
that this tumor arises from the cutaneous nerve filaments, a conclusion 
which had been suggested by some previous writers and verified by 
many later studies. He traced degenerating nerve fibers in several 
characteristic cases and stated that all these tumors arise from nerve- 
trunks or filaments. 

Hirseh^ reported a case of neurofibromatosis in a female, age 37, be- 
coming worse during the seventh month of her first pregnancy, which 
soon after the termination of that pregnancy underwent a process of 
remission. 

Nishizald® cites a case of von Recldinghausen’s disease occurring in a 
married woman 22 years old, with a history of pigmented spots present 
since the age of six. In the third month of her pregnancy these were 
noticed to increase in size and number. In the fifth month after labor 
the tumors faded and decreased. But when she was pregnant for the 
second time the process repeated itself. 

Wise and Bller^, in reviewing the literature on von Recklinghausen’s 
disease, cite Feindl, who reports a case of neurofibromatosis first ap- 
pearing at time of childbirth. 

Rosensohn® reported a case of von Recldinghausen’s disease in the 
Bulletin of the Lying-In Hospital. He pointed out that any procedure 
which becomes a routine may ignore features which make every ease 
interesting. 

In presenting these cases, the desire has been to stimulate the thorough 
examination of every patient — even those seen on a maternity service. 
The obstetrician must not be satisfied with the idea that a mother can 
have no other abnormality than one connected with her pregnancy. The 
histories noted in this article are given in detail because of the dearth 
of reports shomng the association of the two conditions. 
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I wish to express my thanks to Dr. Meyer KosensoJiii for permission to publisli 
these cases; and also to Miss Dora Laks, liistorian of Tiie Bronx Hospital, for her 
aid in obtaining these records. 
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A CASE OF INTRAABDOMINAL HEMORRHAGE PROM 
RUPTURE OP A UTERINE VEIN DURING PREGNANCY 

By Henry C. Falk, M.D.,^' New York, N. Y. 

T WISH to report a ease of inti’aabdominal Jiemorrhage resulting fi’oni 
the spontaneous rupture of a uterine vein during the sixth month of 
pregnancy, with operation and recovery. 

Mrs. I. C., age 27, was admitted to the service of Dr. Charles Hjrnian at the 
Beth David Hospital on January 25, 1929, and gave the following history: Seven 
hours before her admission to the hospital she rose from a chair and was seized 
with a sharp excruciating pain radiating from the vulva to the umbilicus along 
the anterior abdominal wall. She was carried to bed and soon began to complain 
of faintness, dizziness and blurred vision. Slio vomited twice before admission. 
Her sjTnptoms persisted, she became dyspneie and went into a state of partial 
shock. Temperature 97.6, pulse 116, respirations 22. Pliysical examination of the 
lungs showed normal pulmonary resonance to percussion, breath sounds were vesicular 
throughout, there were no rales present. The heart was not enlarged, apex palpable 
in the fifth interspace -within the nipple line, sounds of good quality, there was a 
slight systolic murmur at the base, not transmitted. Abdominal palpation revealed 
tenderness and slight rigidity over both lower quadrants. The uterus could be pal- 
pated extending just above the umbilicus. Petal parts seemed prominent. Shifting 
dullness -svas elicited over both flanks. The abdomen was distended and typanitie 
throughout. Vaginal examination revealed a softened cervix, admitting the finger 
tip, no tenderness in the culdesac, no tenderness in the fornices. Bimanual exam- 
ination revealed the size and location of the fundus corresponding to abdominal 
palpation. Any movement of the cervix or uterus caused severe pain. On -with- 
drawing the examining finger no ewdence of free or clotted blood was seen. A 
blood count shmved 18,200 white blood cells; polymorphonuclear leucocytes — 85 
per cent, mononuclear cells — 15 per cent, hemoglobin 40 per cent, red blood cells 
1,900,000. The urine -\vas amber colored, specific gravity 1.017, acid in reaction, 
albumin negative, sugar negative, acetone negative, microscopic exammation 
revealed a few round bladder cells, a verj' occasional red blood cell, no pus, no 
easts. The blood pressure was 96/60. 

Owing to the apparent prominence of fetal parts, signs of severe hemorrhage, 
and the presence of fluid in the abdomen a preoperative diagnosis of spontaneous 
rupture of the uterus -\vas considered, but as there was no previous history nor 
any condition -n-Mch might have caused a weak uterine -wall, it was discarded. Pre- 

•Attencling- Gynecologist Harlem Hospital, Associate Gynecologist Betli David Hos- 
pital. 
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mature separation of the placenta was thought of, but there ^Yas no evidence of 
vaginal bleeding and the symptoms indicative of possible extrauterine hemorrhage 
could not be overlooked. Preoperative diagnosis: intraabdominal hemorrhage, 
etiology unhno^vn. 

Under gas-oxygen-ethcr anesthesia a low midline incision was made. The 
peritoneal cavity was opened, the uterus drawn forward, and a large quantity of 
free blood found, partially clotted, tilling the entire abdomen. The blood was 
removed and the abdomen explored for possible source of hemorrhage. The uterus 
looked apparently normal. The spleen was found intact, there wa^ no sign of 
hemorrhage from the liver, kidneys, omentum or mesentery. Peexamination of the 
uterus showed on the posterior surface close to the left broad ligament, a small open- 
ing about 4 mm. in diameter. The area presented a punched-out appearance, and 
at its lower edge a small blood clot was found adherent. On removing this clot a 
small amount of blood escaped. Uot recognizing the true pathology of this condi- 
tion, a supravaginal hysterectomy was performed. 

The patient was transfused with 800 c.e. of whole blood, Lindermann method. 

The patient’s convalescence was normal and she left the hospital in sixteen days. 

The specimen was opened and found to contain a live six months fetus which 
expired almost immediately. The placenta which was attached on the left side 
close to the fundus posteriorly was removed and showed no evidence of concealed 
intrauterine hemorrhage. The eroded area was probed and found to enter a 
collapsed, thin-walled vein. Postoperative diagnosis: Pupture of a varicose vein 
of the broad ligament. 

These cases are extremelj'- rare. A search of the variotis obstetric and 
gynecologic textbooks revealed no mention made of this condition as a 
complication of pregnancy. 

Of the twelve cases reported in the literature nine represent autopsy 
records: Langes, Teller, Leopold, Kaufmann, Ciiaussier, Fritsch; two 
cases, those of Williams and Teller, were pelvic hematomas. Three cases, 
those of kliller, Halban and Modiano, were operated on and recovery 
ensued. In Miller’s case, the preoperative diagnosis was premature 
separation of the normally implanted placenta with concealed hem- 
orrhage and a classical caesarean was performed; living child, died in 
a few hours. In Modiano ’s ease the preoperative diagnosis was sponta- 
neous rupture of the uterus. A classical caesarean was performed, living 
child, died on fourth da3L In Halban ’s case the preoperative diagnosis 
was perforation of the uterus and a vaginal hysterectomy was performed 
(three month pregnancy). This makes the fourth case operated oji 
(hj’-stereetomy) with recovery. 
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HEMORRHAGE INTO HYDATID OF MORGAGNI SIMULATING 

ACUTE APPENDICITIS 

By Abraha^i Heinrich, M.D., Brooklyn, N. T. 

(From the pathological lahoratory of Brownsville and East Neiv York Sospitals J 

TTYDATIDS of Morgagni, embryologie rests of the -wolffian duct, are 
of frequent oecnrrenee, as seen botli at the operating table and in 
the postmortem room. To these C3’st.s, clinical s.ymptoms are rarelj' 
attributable. A few eases are on record wherein the cj'^sts grew large 
enough to be palpated and require surgical intervention. Still more 
uncommon is the accident whereb.Y torsion of the ej'st occurs simulat- 
ing clinicallj' the picture of an acute abdominal disturbance. In a 
eai’eful survej’’ of the literature extant, we have been able to discover 
but three other reported cases, to Avhich Ave should like to add one 
recentlj’’ coming under observation. 

CASE REPORT 

jM. S., aged fifteen, -n-ell developed and giving an irregular menstrual liistory. 
Her menses began at fourteen j'ears of age with a duration of eight days, and for 
the first four times occurred every two weeks. Following that they occurred every 
six Aveeks. Her periods Avere accompanied by lower abdominal cramps on the first 
day. Her last period occurred about tAA’o months before the onset of her present 
illness and lasted for three days. 

On the da)' before admission to the hospital, the patient began to complain of 
mild loAA'er abdominal cramp-like pain. The pain became more intense and the next 
day toAvard evening she v'omited several times. There was no constipation. Physical 
examination revealed definite tenderness over JIcBurney’s point; pulse 92, respira- 
tion 26, and temperature 100.8° F. by rectum. A recta] digital e.xainination re- 
vealed marked tenderness in the right pelA-is. On admission to the hospital, her 
blood count AAas 9200 AA'hite blood cells, of which SO per cent AA'ere polymorphonu- 
clears. Her urine AA'as negative. 

A laparotomy Avas performed the same evening. Through a McBurney in- 
cision the appendix was visualized and found grossly normal. A dumb-bell-shaped 
black mass was found hanging from the fimbriated end of the right tube. Each 
half of the mass had a base of 1 cm. in diameter and was 1 cm. high and the two 
tips were joined by a short, narrow strand w'hich shOAved one complete twist. Both 
ovaries were slightly cystic, the tubes were normal. The mass Avas ligated at its 
site of attachment and removed. The abdomen was closed Avithout drainage. The 
patient made an uneventful recovery. On microscopic examination : 

1. The appendix was found normal. 

2. The cyst was lined by a single layer of very low cuboidal cells beneath which 
was poorly staining smooth muscle. Many necrotic vessels, some hyalinized, and 
groups of polys and hemorrhage Avere present in the wall. The contents of the 
cyst were composed of red cells together Avith an eosin staining amorphous 
gelatinous material. 

Her next menstrual period occurred two and one-half months after her previous 
one, nineteen days after onset of symptoms and eighteen days postoperative, ac- 
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coinpanied by severe lower abdominal cramps on the first day. The following period 
occurred two months later and was not accompanied by pain. Both lasted three 
days with moderate flow. 


REVIEW OP LITERATURE 

Andrews’! case was that of a w'oman, thirty-six years old, pregnant six months, 
giving, a history of pain in the' right lower quadrant, agg'ravated by fetal move- 
ments. There was no vomiting. She was comfortable for a week but tenderness was 
present above and within the anterior superior spine on the right side. She became 
distended and the pain increased in severity. Operation revealed a small purple 
body the size of a grape (4 cm. x 1.5 cm. and constricted in its midportion) hang- 
ing from the fimbriated end of tlie right tube. Both tubes and ovaries and the 
appendix were normal. The pathologic report revealed lymph on the surface of a 
thin-walled cyst filled with a blood clot. 

Waters '2 case was that of an eighteen-year-old .single girl complaining of pain in 
the left lower quadrant with severe vomiting. Her temperature was 101°, pulse 130, 
16800 white blood cells of which 86 per cent were polymorphonuclears. The men- 
strual cycle was of the three-week type accompanied by dysmenorrhea. .She gave 
a history of several attacks of similar pain in the preceding nine months. She was 
kept under observation for five days and when operated upon, blood tinged serous 
fluid was found in the abdominal cavity and, hanging from the left tube by a 
pedicle 2.5 cm. long, and showing one complete twist, was an hydatid of Morgagni 
the size of an olive, about 2.5 x 2 cm. Both ovaries were cystic, the appendix was 
normal. 

Abernethy’s case^ was that of a married woman aged thirty -three, grava iv, 
para iii, who gave a history suggestive of an incomplete abortion following a two 
months’ period of amenorrhea. She then had pain in her right lower quadrant with 
vomiting for three days. Her temperature was 99.4° B., her pulse was 80. A 
‘'dilatation and curettage” and a laparotomy was performed with the following 
findings: (1) Products of conception. (2) An old chronic appendicitis. (3) A 
hydatid of Morgagni 2 cm. x 7 x 7 cm. hanging from the right tube, reniform in 
shape and showing two twists. The serosal lining was thick and lusterless. A 
smaller cyst was present on the left side. (4) Bilateral small ovarian cysts. 

In an analysis of the few recorded cases, the age incidence in both 
Waters’ and onr cases fell in the second decade. Both are single 
adolescent girls. Andrews’ and Abernethy’s cases oecnrred in mar- 
ried pregnant women in their “thirties.” 

The menstrual history was not given in Andrews’ or in Abernethy’s 
eases. Waters’ and our eases gave very irregular menstrual histories. 

Waters’ case had pain in the left lower quadrant. There was no 
radiation of the pain in any of the cases. Andrews’ patient did not 
vomit, the other three did. The temperature and pulse were variable 
fi’om 101 , pulse 130 to 99.4°, pulse 80. Andrews’ does not give the 
pulse nor temperature. The blood count of Waters’ case was 16800, 
86 per cent polys, ours was 9200, 80 per cent polys. The other two 
are not given. 

Waters’ ease had a tvdsted hemorrhagic hydatid of Morgagni hanging 
from the left tube, the three others were hanging from the right tube 
Abernethy’s case had a chronic appendix. All the other three had 
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normal appendices. The ovaries of Andrews ’ case were normal. The 
ovaries of the other three were cj'stic. "Watei-s’ ease had a pedicle 2.5 
cm. long and twisted twice. The other three had no pedicle. Andrews’ 
was constricted in the midportion. Abei*neth 5 '’s was reniform and 
had two distinct twists. Ours was dumb-bell shaped and had one com- 
plete twist. 

SUMMARY 

These cases illustrate the similarity of the clinical picture of twisted 
liemorrhagic hydatid of iMorgagni to that of an acute appendiceal lesion. 
The former however gives a histoiy of a menstrual irregularity and 
dysmenoiThea (our attack occun-ed before the onset of meustruation), 
witli only a few of tlie signs of an acute abdomen. 
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A CASE OP CHRONIC MENORRHAGIA CURED BY GALVANIC 
DILATATION AND ZINC CHLORIDE IONIZATION"’ 

By Victor C. Pedersen, A.M., M.D., P.A.C.S., New York, N. Y. 

A. M., TJ. S. A., white, twenty-seven years old, married, liousewife, first seen 
February 22, 1926. 

Diagnosis . — Chronic relapsing menorrhagia complicated by nongonococcal acute 
vulvovaginitis and acute vulvovaginal abscess. 

General health and habits good. Constipation moderate. Venereal history neg- 
ative. 

Menstruation began at fourteen, no pain, but irregularity and excess great, so 
that flow appears at unknown intervals and sometimes continues for two or three 
weeks until going to bed stops it. For about seven years, therefore, she has been a 
victim of easy chair or bed life many months in the year and for long periods of 
those months. One of the mysteries of this case is how she compensated for this 
loss of blood and strain on the nervous system. When I first saw her she was and 
remained a rosj' cheeked, quietly disposed, attractive girl. 

Another mystery is how this girl ever considered herself marriageable in the face 
of such an infirmity. She did not let her fiance know anything about it until after 
marriage. 

Her sesual instincts and their gratification are normal, except for their early 
marital excesses as hereinafter stated. 

Her present sexual history is very instructive. She is the wife of M.P.M., whose 
first and divorced wife also had a double standard consisting in practical absence 
of sexual instinct and denial of nearly all sexual intercourse. 

The usual result followed. The husband was compelled to practice his own 
double standard, and acquired gonorrhea. 

‘Read before the Section on Obstetrics and G3-necoIoe3' of the New York 
Academy of Medicine, April 22, 1930. 
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Marriage was permitted only after six months of freedom from all symptoms and 
after many smear, culture, and seven, glass tests were consistently negative for the 
gonococcus or other pathogenic organisms. The marriage occurred thirty-nine 
months after the treatment stopped, during which time he remained free of sub- 
jective and objective symptoms. His last test was a short time before marriage 
according to my advice and custom. 

Intercourse was excessive to a very high degree, Lysol douches were used as 
contraceptives and although weak, induced a purulent vulvovaginitis in a few days 
followed by abscess of the left vulvovaginal gland. 

The bacteriologic investigation was by smears and cultures from the urethra, 
vulvovaginal gland outlets and vulva as a whole, posterior culdesac of the vagina, 
and the cervix. Its findings were negative for the gonococcus, positive for the 
bacillus coli, diphtheroid group, and many pus cells. Many nonspecific bacilli were 
found. 

The behavior of the discharge was that of gonococcal infection except the color, 
odor, and consistency of the pus. The patient admits the peculiar habit of wiping 
herself after defecation toward the vagina instead of away from it. This fact 
probably introduced the bacillus coli into the vulva and vagina as a complicating 
infection. Careful instructions were given to avoid this infection. 

The specimens were taken b)’ pressing the swab to squeeze mucus out of the 
glands. This detail seems to be neglected because in my work for one of the 
institutions for unmarried mothers I have regularly found positive smears from 
time to time in young women coming from nearly every hospital in Greater Hew 
York, with reports negative for the gonococcus. Moreover, the four anatomical 
points I have named do not seem to be systematically examined by taking an 
original and a control specimen. Too much caution cannot be exercised. 

The treatment was at first against the infection and next against the chronic 
menorrhagia. 

Normal salt solution douches were substituted for the lysol, four times a day 
as hot as tolerable and as a contraceptive. OfiSce douches of 1 in 8000 slowly 
ascending to 1 in 4000 formalin were given to kill off the bacillus coli, which oc- 
curred in about three weeks. The vulvovaginal abscess was at first treated with 
10 per cent ichthyol salve but was finally lanced and evacuated of 30 c.c. of bloody 
pus. It healed, leaving only a small node, in about three weeks. 

The disappearance of pus in about sixty days permitted attention to the uterus. 

As a means of hemostasis and ovarian control two roentgen-ray treatments were 
given 60 milliampere minutes each, from the static machine, with a tube backing 
up a 5 " spark gap. The distance was 8 inches. The filter was %" sole leather and 
3 mm. of aluminum. First one ovarian region then the other was rayed, including 
the uterus each time. At the end of all treatment one more x-ray treatment was 
given. Eadiant light followed the x-ray (one visit later from field to field) to 
protect the skin. 

As a means of restoring the pelvic circulation to balance, diattiermy was tried 
ranging from 500 to 1500 M.A. employing 8 inch by 10 inch electrodes beneath 
the buttocks and over the pubes. Contrary to expectations this very mild current 
seemed to excite the bleeding. It was not repeated. It should be remembered that 
such a current between such large electrodes is mild. In this case the patient per- 
ceived a gentle warmth. The actinic influences (though not felt by the patient) are 
more important than the warmth noticed by the patient. 

Galvanic dilatation of the cervix for drainage up to % inch with the negative 
pole in the cervix and distributing plates on the buttocks and pubes (and well 
lapped upon the sides) was employed. Next the cavity of the uterus was packed 
with fine gauze strips soaked in 10 per cent chloride of zinc solution tied to the 
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vaginal packing, retained twentj’-f our hours or less, then removed by the patient 
and normal salt solution vaginal douches employed. 

The 2 inc chloride packings were used once a month. TJie galvanic dilatation was 
also a zinc ionization and repeated every four, seven, and fourteen days. After 
the cervix had dilated and relaxed under the negative pole the polarity was changed 
to positive for five minutes so that zinc ionization would occur. In order to avoid 
adhesion to the positive electrode, the polaritj' was again changed to negative for 
about five minutes. All these currents were very mild, never above 10 M.A., and 
alwaj’s comfortable to the patient. Zinc chloride 10 per cent was applied to erosions 
of the cervix at each visit, with benefit. 

Improvement in the discharge began with the fifth galvanic treatment (within 
eleven days). The bleeding from the uterus also decreased. The treatment was 
continued from May 10 to September 29 at increased intervals up to once in about 
fourteen days. There were only three visits in September, 1926. 

She was next seen in December, 1926, examined, found in good condition. One 
dilatation treatment was given. 

In March, 1927, she called to report a slight relapse. This was certainly due to 
very unreasonably excessive intercourse which was immediately forbidden on the 
ground that such sexual strain would reinduce the ovarian and uterine functional 
disorder. One dilatation with zinc ionization was given followed by static wave 
current to the uterus to compel its return to tonicity. This treatment was efficient 
the sufficient because she did not return until September, 1927, with this report; 
discharge moderate, no napkin used, no stains on clothing. In fact she was free 
from discharge until three weeks previously when slight relapse occurred, ranging 
from few streaks to enough to annoy. Menses normal within the average for all 
women. Coitus normal in frequency and without pain. Contraceptives: normal salt 
solution douches only. At examination normal in all respects. Discharge a typical, 
simple, moderate leucorrhea. 

Last seen June 20, 1929, about three years after beginning treatment. Menses 
nearly painless, normal quantity and duration, nearly normal intervals. At times 
has flowed for about one week. Leucorrhea present but not severe. Coitus about 
2 times per week, not painful. , The vulva and vagina were clean. Cervix was very 
slightly eroded. Uterus soft. 

On account of the erosions and softening another course of treatment was begun. 
Only two dilatations and zinc ionizations seem to have relieved the status. 

The couple was warned that a functional disorder of at least seven years’ stand- 
ing must leave behind it a definitely weak spot anatomically and physiologically 
speaking, which will respond by relapses to such causes as exposure to cold and wet, 
bodily strain as in long automobile rides, excessive intercourse and wrong douches 
in terms of temperature and chemical substances. Advice to omit all contraceptives, 
reduce intercourse to once in seven to ten days, invite and accept pregnancy as the 
best possible physiologic cure has so far been ignored and probably will be ignored. 

CONCLUSIONS 

1. Good health maintained for seven years during such loss of blood 
as this woman had is rare. 

2. The prompt incidence and the consistent progress of benefit by 
electrotherapeutic means need hardly more than mention to be impres- 
sive and convincing. 

3. One leading gynecologist of this city has already admitted to one 
of my colleagues in electrotherapy that he should do more office work 
wdth physical measures and less operative treatment. 
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4. WherL the value of physical measures becomes common property 
many operations now being done ivill be refused, as they should be 
refused, at least until said measures shall have been skillfully and per- 
severingly tried and failed. 

5. This patient was cured without the costs of absence from home 
duties, of hospitalization, of surgical and nursing fees and without the 
risks of anesthesia and operation. Results of this kind are not medical 
curiosities but rather common experiences in skilled hands. 

45 West Ninth Street. 


A RACHITIC NAEGELE TYPE PELVIS WITH FAULTY 
INCLINATION AND MARRED SPINAL DEFORMITY* 

By J. Bay Jacobs, M.D., F.A.C.S., Washington, D. 0. 

(Associate Clinical Professor of Obstetrics, Georgetown University) 

A COLOEED woman, gravida i, twenty-three years of age, was first seen in 
the prenatal clinic of Georgetown University Hospital, September 10, 1928. 
Although her gait was normal, the unusual prominence of her buttocks attracted 
attention. Examination of her back in the standing posture showed the depression 
denoting the right sacroiliac synchondrosis to be about 1% inches higher than the 
left. ■ A lumbar lordosis with a left scoliosis was very evident. A marked right 
scoliosis of the dorsal vertebrae and a compensatory left scoliosis of the upper 
dorsal and cervical vertebrae was noted. The external pelvic diameters were as 
follows: Interspinous 26, intercristal 23, external conjugate 15.5, right oblique, 
18.5, left oblique 20+. 

With the aid of my obstetric inclinometer, it was found that the symphysis was 
6 cm. high, the diagonal conjugate 9 cm. long, with the promontory located to the 
left of the midline. Conjugate of outlet was 8.5 cm. and bituberal diameter 10.5 
cm., calculated true conjugate 8.5 cm. Diagnosis of Naegele type rachitic pelvis 
with spinal deformity. Although the left oblique diameter was larger than the 
right, a favorable prognosis wms predicted, should the patient have a small bab 3 ' 
and the head select the right oblique diameter, especially as an E.O.P., because of 
the situation of the promontory on the left side. The brim appeared flattened on 
the left side, which further tended to diminish the available space at that half of 
the inlet. 

Usual prenatal care was given and at 11 t.m. March 5, 1929, patient entered 
hospital in labor. Examination two hours later revealed fundus at ensiform with 
small parts in E.U.Q., head floating and F. H. 145 to the left and above the navel. 
An attempt at manipulating the abdomen in order to rotate the occiput to the 
right side was unsuccessful. After twenty-four hours of labor with no engage- 
ment, a transperitoneal cesarean section was done. Before closing the abdomen the 
true conjugate was measured directly with an accurate scale, and found to be 8.5 
cm. The living male child weighed 5 pounds, 9 ounces. 

Postpartum hemorrhage occurred six hours after operation and the husband 
who was informed of the urgent need of transfusion, refused to obtain a profes- 
sional donor until the next day when the patient was moribund. Death occurred 
and at postmortem examination there was no blood found in the peritoneal cavity 

‘Demonstrated before the Georgetown CUnioal Society April 17, 1930. 
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and the pelvic organs were negative. The pelvis and part of the spinal column 
were removed as shown. 


DESCRIPTION OF SPECIMEN 

The pelvic inlet is flattened on the left side anteriorly, the right sacrocotyloid 
diameter measuring 8 cm. and the left 6.75 cm. The distance from the center 
of the promontory to the right sacro-iliac synchondrosis is 6 cm.; the corresponding 
measurement to the left is 5 cm. The distance from the promontorj’ to the middle 



Mg. 1,— Anterior View. Shows flattening of left side of hrim and faulty inclina- 
tion. Interspinous diameter is greater than intercnstal anfl Rian fossae K 
ward. The anterior surfaces of Uie lumbar vertebrae are directed ® 

and the dorsal are directed toward the right. Lumbar lordosis evident. Leit sac ai 
ala Is smaller than the right. 


of the upper border of the symphysis which with the aid of the inclinometer was 
found to be 8.5 cm., measures 8.25 cm. on the dried specimen. The diameter from 
the promontory to the inner margin nf the upper border of the symphysis measures 
7.7 em. The left oblique of the superior strait is 10.5 cm. and the right oblique 
9.75 cm. Although the left sacral ala is smaller than the right it is well formed, 
and the articulation with the iliac bone is normal. The entire pelvis is rotate 
on a transverse axis running through the sacroiliac synchondroses, and the habitual 
inclination is almost 90 degrees, for the inlet is practically perpendicular to the 
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horizon. The iliac bones as shown in Fig. 1 are not symmetrical, the crest of the 
right one extending outward about 1.25 cm. more than the left. The interspinous 
diameter measures 25 cm. and the intereristal 23 cm. The iliac fossae look almost 
directly forward. 

Inspection of the posterior aspect affords an excellent view of the outlet. The 
arch is extremely wide and shallow, the anterior sagittal measuring 4.25 cm, and 
the transverse of the outlet well over 11 cm. The left pubic ramus is smaller 
than the right and the edges of both are markedly everted. The left ischial spine 



Pig- 2.--Posterior View. Shows position of sacrum, the rvide shallow arch and 
rotation of entire pelvis on a transverse axis running through the sacro-iliac 
synchondroses. The transverse processes vary in size. 

is larger and thicker than the right. The internal surface of the sawum looks 
directly downward and the posterior surface almost directly upward, the sacro- 
coccygeal joint being situated 8.25 cm. behind an imaginary perpendicular line 
running through the posterior margin of the upper border of the sacrum. The 
distance of the posterior superior spine of the right iliac bone to the posterior 
surface of the sacrum measures 2.5 cm., the corresponding one on the loft measuring 
3.2 cm. The sacral foramina are irregular in size and shape. 

The vertebral column was mounted in its normal attitude, the spinal curvatures 
being clearly shown in the illustrations. There is a marked lumbar lordosis. 
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especially of tlic last two lumbar vertebrae, with a left scoliosis. These vertebrae 
appear to be rotated on a vertical axis so that the anterior surfaces are directed 
toward the left. In the dorsal region there is a scoliosis to the right, with a 
marked rotation of the vertebrae, so that their anterior surfaces look toward the 
right. On all the vertebrae and in each individual bone, the transverse processes 
vary in size and thickness. The lordosis and the unusual position of sacrum are 
well shown in a lateral view. 



Fig-. 3.— Anterolateral Vie-w. Shoizing marked lumbar lordosi^ 
bodies of vertebrae on their vertical sxes, and the uausual relation 
the spinal column. 


the rotation of 
of the pelvis to 


CONCLUSION 

In tHs particular case there was no marked disproportion between the inlet and 
the fetal skull. The lumbar lordosis besides limiting greatly the available area 
at the inlet, would direct the presenting part over the upper border of the sjmphysis 
instead of into the pelvis. It would be impossible for the birth object o roun 
this great curve and enter an inlet of such faulty inclination. 


Chastleton Hotel. 



MONO-AMNIOTIG TWINS WITH TWISTED CORDS* 

Bt Tiffany J. Williams, M.D., Geeat Falls, Mont. 

(From the Division of Obstetrics and Gynecology of the Great Falls Clinic) 

T he infrequency of reported cases of mono-amniotic twins with twists and knots 
of the two cords, would seem to justify a report of the following case. 

Mrs. J. Z., aged thirty, had previously had two full-term normal pregnancies and 
one miscarriage at three months. The previous menstrual history was normal and 
of the regular twenty-eight day type. There had keen no past serious illnesses or 
operations. 

The last menstrual period occurred on Nov. 15, 1928, since which time there had 
been no nausea or vomiting although occasional frontal headaches had been present. 
Eetal movements were noticed from April until July 1, 1929 when the movements 
ceased. On July 9, 1929 the patient was referred to the Deaconess Hospital after 
having been told by the attending physician that tlie baby was dead. 



Pis. 1. — Photograph of the placenta and the knotted cords from a case of mono- 

amniotlc twins. 

The general physical examination on admission revealed essentially normal find- 
ings. Abdominal examination showed the fundus of the uterus to be about nine 
cm. above the umbilicus. The uterus was tensely distended by an excess of amniotic 
fluid so that no fetal parts could be palpated and the fetal heart could not be 
heard. The urine examination was normal, blood pressure was 120/80, and the 
blood Wassermann test was later reported as negative. 

Labor began spontaneously on July 9, 1929, and after four hours of labor pains, 
the cervix was fully dilated. The membranes were ruptured artificially, and a still- 
born macerated female infant was born spontaneously ten minutes later. The 
cord of this infant was stretched so tightly that it had to be clamped before 
the body could be completely delivered. Examination revealed the presence of 
a second infant, and ten minutes later, another macerated female child was born 
mthout difficulty. Immediately following the birth of the second child a knot of 
cords approximately the size of a man’s fist escaped from the vagina. The placenta 
separated spontaneously and was expressed intact from the vagina a few minutes 
later. 

^ Both infants were macerated females, weigliing 1750 gm. and 1825 gm. respec- 
tively. The placenta weighed 650 gm. and measured 22 cm. x 17 cm. x 3 cm. 
The cords, which were 6 cm. apart, were eccentrically inserted, one 3 cm. and the 
other 4 cm. from the edge of the placenta. There was an anastomosis of the 
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vessels of the two cords on the fetal surface of the placenta. The membranes 
were ruptured 6 cm. from the edge of the placenta and consisted of a single chorion 
and a single amnion. No evidence of the remains of an amniotic partition could 
be found. 

At a distance of 15 cm. from the placenta the two cords were twisted and looped 
tightly around each other, forming a knotted mass the size of a man’s fist. The 
cords were of a dark hemorrhagic color and measured in length 45 and 52 cm. 
respectively. 

DISCUSSION 

The present case is undoubtedly one of mono-amniotic twins, in whom the cords 
were twisted and looped around one another tightly enough to occlude the circula- 
tion in both cords, resulting in the death and premature delivery of both babies. 

Sonntag in 1905 collected 23 cases of mono-amniotic twins from the literature 
and discussed the etiologic theories of their production. There are in general two 
theories advanced to explain the production of single amnion twins, eitlier two 
amnions originallj’ develop, and, as a result of a tear in the adjacent amnions, 
the cavities are united, the torn partition being subsequently absorbed, or it is 
assumed that two cmbrj'onal areas develop in close proximity, so that one amnion 
may encircle both cmbri'os. Dancing, horseback riding, vomiting, and falling, as 
well as hydramnios and excessive length of the cords have been considered as 
predisposing causes for the looping and twisting of the two cords. 

In examining the literature I have been able to find additional cases reported 
by Plitz, Pallin (2 cases), Eoberg, Vallois L., and Vallois H., Dietrich, and Abrams, 
making a total, including the present case, of 31 reported cases. 
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A CASE OP UTERUS UNICORNIS WITH EUDHIEN-TARY LEFT 
UTERUS AND RIGHT ECTOPIC PREGNANCY 

By Dean W. Hart, M.D., St. Johns, Mich. 

T his case is of interest Toecause ectopic pregnancy occurred in a pelvis also 
containing a rare form of uterine anomaly. Heading of the following history 
and physical examination records makes further comment unnecessary about the 
value of thoroughness in e.xamination and history taking. 

Mrs. A. M., a patient of Dr. Frost G. Buchtel, August 17, 1929. The father 
is one of fourteen children, all his married sisters having normal children. Two 
unmarried sisters are apparently normal. The maternal grandmother is one of 
twelve children. The mother has one brother and one sister, both of whom have 
children who are apparently normal. Fifteen years ago the mother had a 
hysterectomy, laboratory report being sarcoma, but she is healthj' today. Ho pelvic 
abnormalities were noted. The mother’s first child was a premature macerated 
stillbirth. Her second child, also prematurely stillborn, had one clubfoot and 
hydrocephalus. Her third child was also stillborn, but was apparently normal. 
The patient is the fourth child and there was a healthy son later. 

The patient is twenty-five years old, married eighteen months, with normal sex 
life. 

Her only serious illness was rheumatic fever at ten years of age. 

At the age of thirteen she menstruated once. A year later her periods started 
again and have remained normal and regular through June 25, 1929. 

. Chief Complaints . — Abnormal vaginal bleeding; nausea and vomiting;' p'ain in 
right lower quadrant. 

On July 4, she began to have excessive vaginal bleeding which lasted three 'u^eeks 
accompanied by almost continued nausea and vomiting, right lower .abdominal aching 
and colicky pain. After several days of relief, the symptoms returned. At this 
time the vomiting attack was followed by distention. She noticed a painful lump 
in one breast. She was studied by three New York City doctors during this time, 
all of whom diagnosed the trouble appendicitis. No vaginal examinations were 
made, but there were many blood examinations. During a second intermission of 
symptoms, the patient started for Denver, becoming ill again on the train. One 
attack of pain was so severe that she fainted. There have been no chills or fever, 
and no symptoms referable to lungs, heart, kidneys or gastrointestinal tract. 

Examination . — The patient was markedly pale and weak. In the abdomen there 
was tenderness over the appendix. No rigidity, distention, or masses were noted. 
The vaginal examination disclosed an enlarged and tender right tube. The riglit 
ovary was also enlarged. Deft adnexa were negative. The uterus was in the 
axis of the vagina, was normal in size and was, perhaps, a little softer than normal. 

Laboratory Findia^fs.— Leucocytes, 9,200; Hb, 82 per cent; red cells, 4,080,000. 
Urine was negative. 

Diagnosis . — Probably right extrauterine pregnancy. Postoperative diagnosis: 
Same. 

Operation . — Low midline incision; abdominal cavitj' contained nearly a quart of 
bloody fluid and clots. The right tube was enlarged and the point of rupture was 
about an inch from the proximal end. The right ovary was normal. It was then 
discovered that there was an absence of the left uterine cornu. However, lying 
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between the layers of the broad ligament, three inches to the left of the uterus, was 
found a symmetrical oval-shaped rudimentary uterus the size of an English walnut. 
Embedded in the left lateral wall of tliis uterine body was the normal left ovary^ 
and adherent to this was one-half inch of the fimbriated end of the left tube. The 
normal left round ligament was attached to this rudimentary uterus. After careful 
examination no connection was found either between the fimbriated end of the 
left tube and the rudimentary uterus or between the rudimentary uterus and the 
main uterus or vagina. This anomalous eondition was left intact because removal 
of the e.xtra uterus would have endangered the blood supply of the ovary. After 
removal of the right tube and the appendix the incision was closed. The con- 
valescence was uneventful. 

It would appear that this anomaly resulted from nondevelopment of the lower 
half of the left muellerian duct with complete failure of fusion of the muellerian 
duets. Since there was no actual connection between the rudimentary uterus and 
rudimentary end of the oviduct, there must have been also a failure in development 
of the midpart of the upper third of the left muellerian duct. The left ovarian 
ligament was absent, but the position of the ovary with the rudimentary uterus in- 



dicated that its original function of bringing the ovary into the pelvis was ful- 
filled. 

Although a careful search of the literature available has been made, no example 
of this anomaly has been found. Neither has the title of any unavailable English 
article a suggestion that it presents such a case. 

Hill and Newton both reported cases in which there was a perfectly formed 
rudimentary uterus lying in the broad ligament, but which had a small fibrous cord 
running out along the lateral pelvic wall to connect with the normal uterus at the 
cervix or even connecting with the vagina. Hill says that such a fibrous band 
may be so small as to escape macroscopic notice during life. However, he neither 
gives a bibliography nor cites cases in which this has occurred. Furthermore, the 
anomaly under discussion was not at all a perfectly formed rudimentary uterus. 

A case mentioned by Fromell, of Germany, in 1890 was similar. The only 
difference was that there was also a rudimentary horn in normal position which 
had a blind end a short distance from the uterus. 

In reading literature on anomalous uteri, it is interesting to notice that a great 
number of titles of American articles fail to signify much about the context. The 
foreign articles are, as a rule, better named. 



MICHAEL.: PREGNANCY IN HTERHS BICORNIS HNICOLIAS 


133 


SUMMARY 

In this case a complete physical examination in conjunction with a carefully taken 
history of the present illness, made possible a correct preoperative diagnosis of 
ectopic pregnancy, although three surgeons had previously diagnosed appendicitis, 
having neglected to make a vaginal examination. The anomaly, however, was not 
recognized preoperatively. The rudimentary uterus, three inches to the left side of 
the normally situated uterus was interpreted as the left ovary. This failure well 
illustrates the extreme difficulty of making an absolutely correct preoperative 
diagnosis in a pelvic or abdominal case. 

The anomaly found was uterus unicornis with a small left-sided rudimentary 
uterus. No case identically the same was found in the literature. 

204 West State Street. 
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PREGNANCY IN UTERUS BICORNIS UNICOLLIS WITH THE 
CHILD OCCUPYING ONE HORN AND THE PLACENTAL 
SITE A PORTION OF BOTH 

By William A. Michafi., !M.D., Peoria, III. 

■^HIS case is reported because it presents a number of features commonly as- 
sociated with pregnancy and labor complicated by bicornate uterus, together 
with a rather unusual feature, namely, the attachment of the placenta at the 
juncture of the two horns so that the placental site occupied a portion of both. 
Prior to labor, findings were insutficient to justify more than a probable diagnosis 
of bicornate uterus, and the true condition remained unrecognized until the in- 
terior of the uterus was explored attending placental removal. 

Case Report. — Mrs. A. L., white, aged thirty-five, presented herself two years 
ago for investigation of sterility. She had never been seriously ill, and had had 
no operations. Her menstrual periods had been normal since onset at fourteen 
years, and although married for ten years, she had never conceived. Owing to 
retrocession it was not possible to palpate the uterus in its entirety, but otherwise 
no abnormalities were disclosed, and she was, from a general standpoint, physically 
fit. The Huhner test proved normal, but in performance of the Rubin test, gas 
failed to pass at 200 mm. of Hg. A later tubal insufilation, to be followed by a 
hysterogram, was advised, but was indefinitely deferred by the patient. 

She again came under observation on July 16, 1929, her latest menstrual period 
having occurred on May 30, 1929. At this time it was impossible to outline the 
corpus, but the softened cervix and lower segment, together with the subjective 
symptoms, left little doubt as to the existence of pregnancy. Examination on 
September 3, 1929, showed the uterus nicely forward, size of ten to twelve weeks, 
and no apparent abnormality. Except for “spotting” on June 27 to 30, rather 
free bleeding for twelve hours, nithout pain, on October 25, and slight bleeding on 
November 11, 1929, the pregnancy pursued a normal course. 
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On January 9, 1930, eight weeks in advance of expectancy, the membranes 
ruptured without warning, and the patient entered the hospital. There was an 
unusual broadness of the fundus without demonstrable notch between the two 
sides and without torsion. A fetal pole, which on rectal examination was con- 
sidered cephalic, presented in upper pelvis. That the deformity of the fundus 
nas due to myoma was considered highly improbable owing to earlier observation. 
This left fetal or uterine malformation for consideration, and the former was 
definitely excluded by x-ray which revealed the breech presenting in L.S.A., but 
failed to explain the broadening of the fundus. 

Labor set in ten days later and pursued a slow, tedious course; the contractions 
were weak and ineflectual, and evcntuallj’ required the administration of mor- 
phine and chloral for periods of rest, on two occasions. The fetal heart tones 
remained regular throughout, at a rate between 130 and 140. After cervical 



effacement, as followed by rectal palpation, was finally accomplished, a hydrostatic 
bag was inserted, and dilatation secured in a few hours. Following expulsion of 
the bag, the breech was spontaneously born and extraction was made without dif- 
ficulty. 

After deliver}', the fundus showed a distinct notch which divided the uterus into 
a large left portion and a lesser right, the latter being approximately 15 cm. 
across. In the usual period of time there were no signs of placental separation, 
.and efforts at expression were unavailing. The Mojon-Gabaston method of um- 
bilical vein injection with saline was tried without effect. Iniasion of the uterus, 
after the membranes had been ruptured for so long a period, for the nianua 
removal of the placenta admittedly entailed a considerable risk, yet the de orm 
ity of the uterus and the prematurity of the labor seemed somewhat against norma 
separation, and certainly, later removal would be extremely hazardous. Accordingl}, 
two hours after delivery, the placenta was manually removed without difficulty and 
nithout unusual hemorrhage. The foHoiving condition was noted: In the region 
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of the right horn, a distinct ring-like aperture, 6 to 7 cm. in diameter, was^ en- 
countered leading into a secondary pouch of approximately 10 to 12 cm. in diam- 
eter. The 'wall of this pouch “was distinctly thinner and more flaccid than that 
of the uterus proper, and the placental attachment extended partially into it. 
Twelve and twenty-four hours later, the fundal irregularity was still demonstrable, 
thus excluding contraction ring. Convalescence was without untoward incident. 

On Tebruary 26, 1930, bimanual examination was made, but as in examinations 
previous to conception, it was not possible to bring the corpus uteri between the 
examining fingers, and the palpatory findings were, consequently, indeterminate. 
However, on May 12, 1930, a hysterogram was made which showed definitely the 
bicornate nature of the uterus, and patency of the right tube. 

800 Peoria Life Building, 


PIEMIPLEGIA COMPLICATING PREGNANCY 
By Percy A. Perkins, M.D., P.A.C.S., Memphis, Tenn. 

(Obstetrical Service, Methodist Hospital) 

T 1 EMIPLEGIA occurring during pregnancy is exceedingly rare. A search of the 

•* literature on this subject, dating back to the age of Hippocrates, revealed 
reports of only 43 cases. One of the best and most complete of these articles was 
contributed by Talley in 1924, at which time he was able to collect only 36 cases 
from the literature. In 1929 Scott’s review of literature, including his own case, 
showed a total of 43 cases. 

The paramount questions with which we were confronted in this case I am re- 
porting were: what kind of brain lesion were we dealing with, and was toxemia a 
predisposing factor? 

Mrs. J. E. C., para ii, aged 22, seven months pregnant, admitted to the hospital 
December 15, 1929. Her family history was negative. She gave a histoi-y of always 
having been healthy except that about three months before she had malaria and took 
ten gi-ains of quinine daily for several weeks. Menstrual history normal. Last 
pregnancy and labor two years ago, normal except that she had some kidney trouble 
for a short while afterward. A few days before coming to the hospital she began 
to feel sleepy, dizzy, and a little nauseated. She had been on a mUk diet for several 
days before admission to hospital. 

On admission temperature was 98.6° P., pulse 94, blood pressure 104/68. She was 
complaining of dizziness, double vision, and nausea. Urine showed a faint trace of 
albumin and one or two pus cells. Total E. B. C. was 4,000,000, total W. B. C. 11,800, 
81 per cent polys, urea nitrogen 14.5 per ICO e.c., negative Kahn test. Thompson, 
of the medieal service, examined her and found her heart and lungs normal. His 
opinion was that this was a case of preeclamptic toxemia. 

The following day her nervous condition was worse; she was mentally confused 
and disorientated. Blood pressure was 132/90, pulse 90, temperature normal, urine 
negative for albumin but showed four-plus acetone, COj combining power 48.6 per 
100 e.c. Dr. Ayres, of the obstetrical service, saw her in consultation and stated that 
she impressed him as a toxemic and advised a termination of pregnancy. During the 
next thirty-six hours she became worse, having delusions, seeing imaginary objects, 
and talking of killing some one. She was very noisy and hard to keep in bed. 
Chloral and bromides were not effective in controlling her, and it was necessaiy to 
add morphine. Pulse was 130. Labor was induced by bougie and packing; normal 
delivery twenty-two hours later of a normal five pound baby that died suddenly three 
hours later. About six hours after deliveiy the patient seemed to be in a stupor. 
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and there was a paralysis of the right leg, right arm, and right side of face. Pulse 
was 90, temperature 101° P., blood pressure llS/75. Apparently there was some 
pain when the right arm was moved or when pressure was made over left side of 
neck. Spinal puncture showed no increase in pressure. Many E. B. C., sugar 66 mg. 
to 100 C.C., cell count 30, but inaccurate on account of blood. Dr. Anthony examined 
her nose, throat, ears, and visual fields and reported them normal. Spinal puncture 
■was repeated daily for four consecutive days and each showed blood present. Culture 
was negative. December 28 her condition was greatly improved, paralysis had dis- 
appeared, she had only occasional headache and was a little restless. Blood pres- 
sure 122/75, temperature 98° F., pulse 90. January 1 she was discharged. Her 
mind was clear, no paralysis was present, no headache. 

Bunting, neurologist, saw her on several occasions and made the follo'wing report: 
“My examination of patient disclosed the following: patient in a delirium of com- 
bative maniac type. A right hemiplegia, complete, inclusive of right frontalis 
muscle. The spinal puncture disclosed a blood-tinged fluid — evenly tinged and which 
continued the even red color throughout the withdrawal of some 15 to 20 c.c. of fluid. 
The deep reflexes were less active on right. There was no Babinski or Oppenheim. 
Her speech on twenty-second or twenty-third showed a sensory-motor aphasia. 
Impression, a meningeal hemorrhage of left side which was probably helped by the 
frequent spinal drainages.” 

January 29 she came to my office, feeling fine, gaining weight, occasional pain in 
top of head. Urine was negative. Heart normal. X-ray of head negative. Blood 
pressure 125/85. 

CONCLUSIONS 

In my opinion this was a hemiplegia caused by a hemon-hage, probatly meningeal. 
I also think that her symptoms were sufficient to justify us in the beginning to make 
a working diagnosis of preeclamptic toxemia. Even though the blood pressure was 
low, only a faint trace of albumin was found on two occasions and acetone once. 

In view of the fact that we were unable to find any evidence of endocarditis, 
thrombophlebitis or any foci of infection, I conclude that there was some close 
association between her hemiplegia and toxemia and that possibly the hemiplegia was 
indirectly caused by, or the result of the toxemia. 


528 Medical Arts Building. 



A CASE OF PEEGNANCY COMPLICATED BY MULTIPLE 
FIBROIDS OF THE UTERUS 

Cesarean Section and Hysterectomy, With Child and 
Mother Surviving 

By John Joseph Gill, M.D., P.A.C.S., Chicago, III. 

I T IS not an uncommon occurrence to find a fibroid uterus retaining a pregnancy, 
but the case V 7 hich I wish to present developed unusual features which are of 
sufficient interest to warrant its report. 

On May 26, 1929, I was called to the home of Mrs. F., an American negress, 
who had for several months been under the care of a physician for dropsy. She had 
a marked generalized edema and the abdomen was enormously distended with fluid, 
blood pressure 180/150. She complained of blurred vision and epigastric pains. 
The urine was loaded with granular casts and albumin. She was thirty-eight years 
old and had been married fifteen years. She had not menstruated for six months, 
previous to which time her periods had been normal and regular; she had never 
before been pregnant and gave no history of venereal disease. The "Wassermann 
reaction was negative, but smears from the vaginal glands were positive for 
gonococci. 

Examination revealed a very large uterus with numerous large and small fibroids 
and a fetus of about six months’ development. 

Tincture of digitalis and magnesium sulphate were given in large doses, together 
with rest in bed and a regulated diet. The anasarca rapidly disappeared and gen- 
eral improvement became noticeable; blood pressure became gradually reduced and 
on June 29 registered 130/75. At this time, labor pains developed and the mem- 
branes ruptured. She entered the hospital but refused operative help for forty- 
eight hours. 

On July 1, a midline abdominal incision was made. The panniculus was very 
edematous and about two liters of fluid was removed from the peritoneal cavity. 
The uterus was incised and a four-pound baby girl removed. The broad liga- 
ments were clamped and a supravaginal hysterectomy performed, leaving the placenta 
intact. The mother and child progressed well and went home on the twenty-first 
day, postpartum. However, a few days later infection developed in the line of 
incision and a sinus persisted for ten weeks, when a tape end appeared at the 
surface and could not be removed. On September 16 she entered the hospital and 
under local anesthesia, a large laparotomy pad was removed. The sinus closed 
rapidly and the woman made a complete recovery. The baby at six months is doing 
well and weighs eight pounds. 

Br. Steward L. Vaughan, Pathologist, describes the uterus removed as follows: 
The specimen is a uterus containing multiple fibroids which are chiefly sub- 
serous and intramural. The entire mass weighs 2382 gm., is roughly globular in 
shape and measures about 22 x 12 cm. in its largest diameters. The uterus is 
partially involuted, has a wall with an average tliickness of 1% cm. and the cavity 
is entirely filled with placenta. The umbilical cord appears normal. The diameter 
of the cervical canal at the internal os is 2% cm. and the uterus was amputated 
at this point. 
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Oh the anterior superior surface of the uterus is a fibroid measuring 14 cm. in 
diameter wliicli on section siiows a wall varying in tiiickness from 3 mm. to 3 cm. 
and a cavity filled with a spongy degenerated material. Other fibroids scattered 
in the wall vary in diameter from 5 mm. to Gi/, cm., calcification being present in 
many places. 

5708 Harper Avenue. 


A NEW OBSTETEIC POECEPS* 

By Professor E. H. Zweifel, JIunich, Germany ■ 

■^HE forceps was devised by Hugh Chamberlain about 1640, but as he concealed 
the invention of his instrument, we regard Eolljm of Ghent as the constructor of 
the forceps in 1723. Since that time there have been many improvements. During 
the past fifty years, two instruments have been constructed on new principles. The 
one is the Tarnier which is me.ant to be used as high forceps. Despite its distinct 
advantages, it compresses the fetal head in a most dangerous way. The Tarnier 
forceps causes not only an immedialc high fetal mortality but also many perma- 
nent injuries to the brain of the child. The Kjeiland forceps was constructed with 
the idea of always appli’ing it biparietally. Kjeiland especially recommended his 
forceps for parietal bone presentation and applies the anterior blade in such a 
manner that it is rotated within the uterus. This technic seems to be not without 



danger, as rupture of the uterus has been reported after the use of the Kjeiland ’s 
forceps. 

The construction of a new obstetric forceps was the outcome of a desire of 
mine to design a forceps which would combine in one instrument all the advantages 
of the modern models applied to the forecoming head. 

The pelvic curve of this forceps is reduced to a minimum. The pelvic curve 
of obstetric forceps is practically superfluous with heads deep in the pelvis. When 
the head lies at a higher level, as for instance at the pelvic brim, it is a dis- 
advantage. The same holds true for aftercoming heads. 

For ordinary applications, this forceps is placed on the head just as the 
Naegele or the Simpson models. It can be applied in all diameters of the 
maternal pelvis and should always be applied biparietally to the child’s head. 

With high as well as with deep transverse heads, the new forceps can be 
brought to lie in the sagittal diameter of the pelvis, thus permitting a biparietal 
application. The particular advantage of the forceps lies in the fact that the 

’Presented (by Invitation) before the Chicago Gynecological Society, May 29. 1930. 
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first blade can be introduced along the lateral wall of tlie pelvis and rotated into 
position, as in the usual “wandering” technic. Thus, it is not necessary, as with 
tlie Kjelland instrument, to introduce this blade under the symphysis, carry it 
high up into the uterus, and twist it through 180° at that level. The “wander- 
ing” method of application has always been possible and, therefore, we could 
apply the forceps biparietally. The blades slide, one upon another, but can be 
locked in various positions by a fixation screw. This is of the greatest value in 
high forceps applications upon heads lying asymmetrically as in asynclitism. For 
' such cases, the forceps is supplied with a traction hook, providing for axis trac- 
tion. At the upper end of this hook is a “catcli” which permits application from 
below' in a very simple manner. At the lower end is a revolvable transverse handle, 
for applying the traction. In high-lying heads, the hook is drawn upon in the 
direction of the pelvic axis, just as with tlie Tarnier forceps. The extraordinary 
ease with which the traction hook can be attached and detached is of special 
value. (Fig. 1.) 

In many cases, traction alone is sufficient and the head rotates spontaneously 
as it is brought down. When traction does not bring about rotation, the latter 
can easily be encouraged with the forceps. Used in this manner, the forceps is 
as suitable for normal positions of the head, as for those associated with high 
arrests, transverse, face and brow presentations and so on. It has been applied 
in hundreds of cases up to the present time in the Universitiits Frauen Klinik in 
Munich and in Berlin, in the Kantonsspital in Aarau, in the Hebammensehule in 
Bamberg and in many other clinics and by many practitioners, with excellent re- 
sults. 

In addition, it has been used in some cases of impacted breech presentation 
in order to draw the child’s breech to the pelvic outlet, then the forceps is taken 
off and the extraction is performed with the fingers in the usual way. 


Rouffart: Sympathectomy in Gynecology. Bruxelles med. 10: 232, 1929. 

EoufCart, after a comprehensive discussion of the various aspects of sj'mpathee- 
tomy in gj'neeology, draws the following conclusions: 

We do not wish to advocate one method to the exclusion of other therapeutic 
measures. We wish only to show the value of this method despite the numerous 
unsettled points it possesses. 

Hypogastric or preaortic sympathectomy is especially indicated in the treatment 
of pain in cancer cases. Resection of the superior hypogastric plexus is preferable 
in other cases. Both operations should be considered as sensory neurectomies. 
A sufficient resection of sympathetic connections causes a reduction of pain -which 
proved unamenable in the other usual therapeutic measures, rvithout affecting the 
harmony of the reflexes essential to vegetative life. These interventions liave 
furthermore a hyperemic and trophic action capable of changing and cicatrizing 
hopeless lesions. But although they may be likened to sensory neurectomies, usually 
they are nothing more than complementary operations. 


Theo. W. Adams. 
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CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF MAY B9, 1930 

Dr. Irving Stein presented a case of An Unusual Ovarian Tumor, 

This -woman, thirty-four years old, liad a placenta previa -with her third preg- 
nancy. The child -was extracted after version and there was a tear of the cervix 
up to the fornix. The child died. 

For about two years, there were no symptoms of significance. The third year 
she had a very severe metrorriiagia. She had some pain in the left lower quadrant, 
a marked leucorrhea and a daily temperature of 99.5°. 



■WiE-. 1- 


On admission, general examination was negative except for a chronic bronchitis. 
She had a tender ovarian swelling about 5 cm, in diameter apparently adherent 
to the apex of the cer-vical tear. 

At operation a trachelorrhaphy and perineorrhaphy were first done. Then 
through a Pfannenstiel incision the peritoneal cavity was opened and an adherent, 
cystic ovarian tumor, 6 cm. in diameter was found. It was adherent in the 
culdesae just adjacent to the cervix, low down on the left side. The adhesions 
were broken up and the left tube and ovary and appendix were removed. The 
gross appearance at the time was that of a hemorrhagic corpus luteum cyst that 
was adherent in the pelvis. On microscopic examination, however, we found a rather 
peculiar looking area beneath this corpus luteum. In the middle of the ovary was a 
nodule a little less than a centimeter in diameter. A great number of sections were 
made, but a definite diagnosis was not established. Dr. Saphir’s report is as 
follows : 
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Sections of the ovarian, tumor revealed a definitely circumscribed area, j*st be- 
low a corpus luteum cyst, made up of clusters of epithelial cells. These groups 
or clusters varied in size, some large enough to coyer the entire field. They were 
chiefly round, some oval and the individual cells were uniform in size and shape. 
(Fig. 1.) The cytoplasm stained lightly, nuclei centrally placed and vascular, and 
an occasional mitotic figure was seen. There was a resemblance of some of these 
cells to the carcinoma cells. There was a suggestion of alveolar arrangement with 
a moderate amount of stroma surrounding the clusters. In some sections were seen 
small circumscribed spaces stained pink, but no definite ova were recognizable in 
them. No definite invasion of the stroma was seen by the epithelial cells. There 
was also no evidence of gland formation. The remainder of the ovary contained 
a few cysts and one large corpus luteum with extensive hemorrhages within it. 
There was a slight increase in connective tissne in the ovarian stroma. In one part 
of the section, a few tubuli were recognizable which resembled remnants of Wolff- 
ian duct structures. 

Our first reaction was that it was probably a dermoid cyst, but there was no 
tissue to which that could be definitely identified, such as skin, hair, bone, muscle 
or cartilage, such as is found in dermoid. 

Dr. Eobert T. Frank and Dr. Klemperer diagnosed it as a wolffian duct in- 
clusion. 


Dr. Louis Rudolph and Dr. A. C. Ivy presented a paper entitled, The 
Coordination of the Uterus in Labor. (For original article see page 
65 .) 

DISCUSSION 

DE. lEVING F. STEIN. — In regard to the asynchronous contraction of the 
tubes in the cornua of the uterus, we have verified that with lipiodol in the human 
subject. Frequently, after the injection of lipiodol, the first manifestation was a 
closure of the tube ends. That we call a cornual spasm. The spasm begins in the 
cornua of the uterus rather than in the isthmus of the tube. Then we have seen 
one side open before the other. One may fill entirely before the other, or one may 
fill and the other remain empty. Some of those cases at laparotomy have been 
found to have patent tubes, I think that is what Dr. Ivy and Dr. Eudolph have 
shown, that there is asynchronous contraction of the tube. The contractions begin 
at the cornua of the uterus and are not always simultaneous. 

DE. FEEDEEIGK PALLS. — This work calls attention to the fact that the 
human uterus is fundamentally a bicornate uterus. If we watch for clinical evidence 
of bicornuosity in the human uterus, it wiU be found much more frequently than 
textbooks in obstetrics suggest. Several observations in the last few years have 
lead us to watch for this anomaly particularly. In these cases the uterus is found 
to be deflected either to the right or the left side of the body. When three-fourths 
of the uterus is to the right or the left, frequently labor wiU be found to give 
trouble. The contractions of the uterus are not normal in strength or frequency. 
The length of labor is usually prolonged but in some instances may be very much 
shortened. In addition to that, the baby may die during labor. In certain cases 
the heart tones will be very rapid even before labor starts. In one case heart tones 
of 160 to 180 were observed before labor started. This baby died in the first stage 
with only 2 to 3 cm. dilatation, so it is not probable that there was any com- 
pression of the head. We have assumed that this is in some way due to defect 
in the circulation of blood in the placenta. 

Wo should pay more attention to irregular uterine contractions and irregularly 
shaped uteri, and realize that the human uterus is frequently bicornate and that 
tliese uteri give rise to complicated labors. 
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It is very difficult to measure the strength of uterine contractions. Some years 
ago vre tried to measure this by using a galvanometer to measure the action current 
that was generated by the contraction of the uterine muscle. We were successful 
in that. 


DE. GAEL HENET DAVIS. — Some years ago one of the most prominent 
members of the American Gynecological Society confessed that he had done a 
cesarean section because of tlie presence of a fibroid, and at term failed to find any 
evidence of the fibroid. About that same time a patient was seen by Dr. Barrett 
and mj'self at different times, in whom another physician had made a diagnosis 
of fibroid and insisted that she be delivered by section. Neithef of us could find 
the fibroid. The physiologic study reported gives us an e.vplanation for these ir- 
regular contractions of the uterus which we sometimes find in early pregnancy and 
earh- labor. 

DE. A. C. IVY. — It is well known that if you simply take out a strip of the 
uterus and put it in Locke’s solution, it will contract rh}’thmically, just like a 
strip of intestinal muscle. iVow, a possibility to wliicli we did not refer is that it 
may be that this coordinated rhythm which we have shown to exist between the 
corpus uteri and the horn may bo a fundamental property of the various portions 
of the musculature of the uterus. One has to stretch his imagination quite far, 
however, to imagine how one transverse section of the uterus will be timed with the 
remaining transverse portions. It is much more simple to think of some special 
coordinating mechanism, such as has been demonstrated by our e.xperiments. The 
continuation of contractions bj’ a uterine strip is analogous to those manifested by 
a strip of the stomach; but the contractions of a gastric strip are not analogous 
to normal gastric peristalsis. 

In answer to Dr. Jones, we have cut both peMe and hypogastric nerves and have 
removed the hj-poS^istric ganglion. 

DE. EUDOLPH (closing). — Our paper had to be abstracted so that we left out 
certain phases that related to the condition described by Dr. Davis. 

In view of our theory of the bilateral origin of the uterus and its bilateral 
coordinating mechanism, it appears probable that unilateral relaxation of one side 
of the uterus and a normal tonus of the opposite occurs during pregnancy and labor, 
which we believe is the explanation of lateral obliquity of the uterus. 

In a case that we report, a cyst-like protrusion occurred at the upper left quadrant 
of the uterus during the uterine contractions, and was associated with a left lateral 
obliquity of the uterus. In the interval, the uterus was symmetrical. After the 
bag of waters ruptured the uterus became symmetrical during the subsequent labor 
pains and labor progressed in a normal manner. We believe that this condition 
is due to a change of tonus of the two halves of the uterus; the right half contract- 
ing in a normal manner, while the left half of the uterus was in a state of paresis 
and a paralysis of the corresponding orbicular muscles of Euyseh which accounts 
for the cyst that appeared and the left lateral obliquity of the uterus during the 
labor pains before the bag of waters ruptured. 

Dr. Zweifel presented A New Obstetric Forceps, see page 138. 
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A SURVEY OP MATERNAL DEATHS IN MARYLAND* 

By J. H. Mason Knox, Ph.D., M.D., Baltimore, jMaryland 
(Chief of the Bureau, of Child Hygiene, State Deyt. of Health) 

A 8UKVEY of the maternal deaths occurring in the counties of Maryland, ex- 
elusive of the city of Baltimore, during the last three years, 1927, 1928, and 
1929, has just heen completed. 

In addition to Baltimore there are but four cities in the State having a popula- 
tion in excess of 10,000. The study, therefore, comprises principally information 
concerning the women who died in eliildbearing in the rural and small town areas. 

The information on which the survey rvas made was obtained through personal 
interviews, by two experienced women physieiairs,’ with the practitioners concerned, 
for the 1927 and 1928 cases and by the same method by local health officers in 1929. 

Maryland has a lower maternal mortality rate than many of her sister states. 
The rate for the Birth Registration Area in 1927, the latest published, was 6.5 
as compared to 4.95 in Maryland. 

It is thougfit, tliercfore, tliat the results of this study in rural Maryland may be 
of general interest and may fairly represent conditions prevailing in many other 
states. 

^ The fatal cases investigated were 241 in number, occurring in 47,515 live births, 
giving a maternal mortality rate in rural Maryland of 5.06 per 1,000 live births. 

Cause of Death.— The primary causes of death in the 241 cases reviewed were: 

Accidents of pregnancy, abortion, ectopic gestation (143)* 

Puerperal hemorrhage (144) 

Other accidents of labor including cesarean section, dif- 
ficult labor, ruptured uterus (145) 

Puerperal septicemia (146) 

Puerperal phlegmasia alba dolens embolus, sudden death 
(147) 

Puerperal albuminuria and convulsions (148) 


‘Refer to International list of causes of death. 

It is to be noted tliat puerperal sepsis and albuminuria and commlsions together 
caused the death of 149 women, or 61.S per cent of the whole number. 

_ Sixty-five of these deaths, or 27 per cent of the 241 cases, occurred in association 
with an interruption of the pregnancy before the seventh month: that is, with 
abortion or premature birtb. 

Md*i^Aprlf23%30.""'''^ Meeting of the Medical and CUrurelcal Faculty, Baltimore. 
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The primary cause in this group is indicated below: 


Accidents of pregnancy, abortion, ectopic gestation (143) 

21 

32.4% 

Puerperal hemorrhage (144) 

3 

4.6% 

Other accidents of labor including cesarean section, dif- 
ficult labor, ruptured uterus (145) 

Puerperal septicemia (146) 

0 

33 

50.7% 

Puerperal phlegmasia alba dolens embolus, sudden death 
(147) 

0 

Puerperal albuminuria and convulsions (148) 

8 

12.3% 


65 

100 % 


In these instances of a prematurely interrupted gestation the incidence of sepsis 
is extremely high; 50 per cent. 

These figures would indicate that in general the dangers to the mother from 
the most feared complication of pregnancy are materially increased when the gesta- 
tion is interrupted before term and that such a procedure should be undertaken 
only under the direction of skilled medical advice. 

Attendant at Birth . — The attendant at birth is shown in the accompanying table 
together with the primary cause of death, in cases of seven months or more gesta- 
tion: 

Table I 



TOTAL 

ACCI- 

DENTS 

OF 

PREG- 

NANCY, 

HEMOR- 

RHAGE 

OTHER 
ACCI- 
DENTS 
OF PREG-' 
NANCY 

SEPTI- 

CEMIA 

ALBA 

DOL- 

ENS 

ALBC- 

MIN- 

TOIA 

OTH- 

ERS 

Maternal deaths 

176 

6 

33 

19 

49 

8 

59 

2 

Attended by phys. alone 
Physician after midwife 

145 

6 

26 

1 

18 

38 

7 

49 

1 

or other attendant 

14 

0 


0 

6 1 

1 

3 

1 

Midwife alone 

8 

0 


0 


0 

2 

0 

Other attendant or none 

9 

0 


Huii 


0 

5 . 

0 


Only those cases which died after seven months gestation are included — 176 in 
number. Por this group there should have been ample time to make arrangement 
for the prenatal care of the mother and for the conduction of labor. 

Special effort was made to ascertain those cases in which a midwife or other 
attendant preceded the doctor in the care of the patient. 

The surveys show that a large proportion of these 176 women, 145 or 82 per cent, 
were attended by physicians alone, and that in 14, or 8 per cent of the cases, the 
physician was called after a midwife or other attendant had been in charge, while 
in 17 instances or 10 per cent the patients were delivered by midwives alone or 
were delivered with no attendant. 

It is to be noted that among the women whose pregnancy lasted more than 
seven months, 108 or 61 per cent of the deaths were due to septicemia and 
albuminuria. 

Bace . — In 241 deaths in the counties ‘ of Maryland, 164 occurred among white 
women and 77 among colored women, the maternal mortality per thousand live 
births for these groups being 4.1 for white and 8 for colored. 

Age . — ^Analysis of our cases according to age indicates that 94 of these deaths 
occurred among women between twenty and thirty years of age, and 78 between 
thirty and forty, that is 71 per cent were between twenty and forty years of age. 
There were 172 deaths in women in their early prime when they should have had a 
long life expectancy. 
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Social Status . — Among our 241 cases, 215 or 89 per cent were married, 26 or 11 
per cent were not married. Of the 164 white women, 158 or 96 per cent were 
married; 6 or 4 per cent were unmarried, and of the 77 colored women, 57 or 74 
per cent were married and 20 or 26 per cent unmarried. 

Previous Children . — One hundred fifty-nine or 66 per cent of the deaths occurred 
among women who were mothers of older children who were left in the home bereft 
of the mother’s care. These facts seem tragic enough to arrest attention and 
should lead to some concerted professional or community action to reduce the un- 
necessary deaths among women so greatly needed. 

Prenatal Care . — Inquiry was made in each case as to the kind of examination 
and medical attention the patient received before delivery. When this comprised a 
general examination including that of the heart, lungs, abdomen, measurement of 
the pelvis in primipara, examination of urine and determination of blood pressure 
not later than in the seventh month of pregnancy, such prenatal care was designated 
as “good.” Some attention to the patient less than above summarized was called 
“inadequate” prenatal care. 

Of 176 women who died after seven months or more gestation, 15 or 8 per cent 
received good prenatal care, 63 or 35 per cent received inadequate prenatal care, 
and 98 or 56 per cent received no prenatal care. In the series of 176 women who 
died after pregnancy of seven months, measurement of the pelvis was reported in but 
18 instances and the Wassermann test was made in only 5 cases. The value of 
prenatal care in reducing maternal and neonatal mortality and in lessening the 
number of stillbirths is so well understood that no additional proof or argument 
in its favor is necessary. 

, Dr. Dublin, statistician of the Metropolitan Life Insurance Company, estimates 
that the lives of two out of every three American women who die each year during 
pregnancy, in childbirth, or shortly thereafter, could be saved if they received 
medical and nursing care. This means that at least 10,000 of the 15,000 deaths 
among women from some complication of childbirth in the United States are 
preventable. 

Hospital Deaths . — In our series of 241 fatal cases death occurred at home in 
108 instances or 44 per cent and in a hospital in 133 instances or 55 per cent. It 
should be stated, however, that in nearly every one of these hospital deaths the 
patient's symptoms began at home and she, was brought to the hospital in a 
critical condition and that the aid of the hospital was sought because of urgent 
symptoms of which the attending physician had learned for the first time immedi- 
ately before bringing the patient to the hospital. 

SUMMAKY 

It must be evident from these figures which have been briefly summarized that 
a considerable number of women in the last three years lost their lives in the 
counties of Maryland without satisfactory care before or during childbirth. 

These women are for the most part not the very young or the old in years, but 
in the majority of instances the lives that were lost were those of married women 
living in normal homes and frequently mothers of older children. In other words, 
they comprise a group that cannot be lost without great loss in many ways to 
their families and to the communities in which they lived. 

A surprisingly large percentage of the deaths resulted from premature births 
among women who had not been under medical advice. 

Careless and ignorant midwives were associated with these maternal deaths in 
only a small proportion of these cases. 

The impression we have received from this review of maternal deaths in the 
counties of Maryland is that they were due directly or indirectly to the ignorance 
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or indifference of the people tliemselves. Help from physician or midwife was 
rarely called for until alarming and dangerous complications had arisen and the 
physician was obliged to take emergency measures under unfavorable conditions. 
The patients who were reported to have died in ho.spitals were almost without 
exception admitted extremely ill when there was but little that could be done to 
save them. 

The apparent acceptance on the part of families and the public of the many 
deaths in childbearing as a matter which cannot be changed^ deserves serious con- 
sideration. For until this attitude is altered and it is recognized generally that 
when a woman is in competent hands early in her pregnancy the dangers of child- 
bearing are greatly lessened, we shall continue to lose many lives unnecessarily. 

Certainly it is most desirable that those undertaking obstetric work should have 
adequate training and experience. This matter is receiving attention by many 
medical faculties. 

However, a review of the maternal deaths here presented shows that but few of 
them could have been saved by more skilled hands at the critical period in which 
the physician was first called. Already sepsis or toxemia or other complication 
was so far developed as to render the best treatment unavailing. 

We were not able to determine in our series how much of the delay in calling 
in a doctor was due to the desire to save money. This seems to have been a factor 
in a considerable number of instances. Certainly the usual fee in the counties 
for obstetric service is a moderate return for the value of this service. Moreover, 
it is a charge which can be anticipated and saved for; as is not true of sudden 
or unexpected illness. We are told, however, that the cost of illness cannot be 
defrayed out of the available income in the case of about one-third of the American 
homes and presumably this is true also of the cost of bearing children. When the 
dangers of procrastination are not understood, the doctor’s services .are dispensed 
■with as long as possible. 

Obstetric service is provided free of all charge by private practitioners in many 
instances, greatlj' to the credit of the physician; but this is not fair to either doctor 
or patient who may not want to be a receiver of charity. 

In the rural sections there is no obstetric service available to the indigent such 
as is offered to the corresponding group in Baltimore through the Johns Hopkins 
Hospital and the Hospital of the University of Maryland and other clinics. Hospital 
beds, free or at moderate cost, are provided in the county hospitals. There is still 
much unwillingness to make use of them for normal cases. If there were a general 
demand for such accommodation, the beds ■u'ould prove far too few. 

It would seem then that there is need in each county for some organized plan 
by which obstetric service could be furnished at little or no cost to those families 
of very moderate means. From such families come most of our maternal deaths 
at present. 

It is hardly reasonable to expect a physician whose practice covers a large 
area to undertake gratis the care of widely separated normal obstetric cases. If 
the private physician is to continue to do this charity work, he should receive 
from the county or elsevrhere an adequate financial return. 

It is the custom of a number of doctors in the counties to use midwives 'uhom 
they know to be capable and clean in their obstetric practice among the poor. 

The midwife in Europe, as is well known, occupies a more important position than 
■with us. There she delivers nearly all normal cases and calls upon the physician 
only when difficulties arise. 

Our midwives in Maryland are far below those in Europe in education and train- 
ing. However, the older ones are dying out and the newer ones have had some 
instruction and have passed a qualifying examination. The standard among them 
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would be greatly raised i£ a carefully selected number could be received in some 
of our county hospitals and given instruction and practical experience. This could 
be arranged with but little expense to the hospital. 

It is conceivable that a physician with an active obstetric practice might make 
use of three or four midwives resident in different communities covered by his prac- 
tice for delivering normal cases under his supervision. It would be advisable that 
he make at least one complete physical examination and be readj^ to respond if 
unforeseen difficulties appeared. 

There are novr public health nurses in every county who are willing to visit anj 
indigent expectant mothers at the request of a physician, give them such prenatal 
instruction as the physician desires and report to him at regular intervals. In two 
counties prenatal clinics have been organized with the approval of the profession for 
the examination and advice of indigent expectant women. 

We have received monthly reports from one of those prenatal clinics. The 
patients are either referred by local physicians or are indigent women, found by 
the public health nurses, who had made no arrangement for their care before or 
during labor. 

Of some 50 of these cases at least 10 were suffering from conditions which 
probably would have resulted fatally except for the care received at the clinic. 
Thus far there have been no maternal deaths. 

Would it not be possible in each county for the physicians themselves, or if they 
desire it, with the assistance of an experienced obstetrician, to organize a similar 
clinic where indigent expectant mothers may be examined early in their pregnancy, 
receive prenatal advice, and he helped to make suitable arrangements for their 
labor? To such a clinic the local physician might care to refer certain of his own 
patients and examine them himself. Probably many midwives could be encouraged 
to send their patients to such a clinic for examination and prenatal advice. A 
regular prenatal clinic in a county could readily be made a useful teaching center 
for physicians and so of mutual advantage both to the patient and to the pro- 
fession. 

It has been suggested that a udder use in the counties of maternity insurance 
would bring improvement to the conditions it is so desirable to remedy. It is to 
be feared, however, that the group it seems especially necessary to help, would not 
be willing, perhaps not able, to pay the necessary premiums. It is quite evident 
that the profession cannot be, and the public ought not to be, satisfied with the 
present state of affairs. 

Through some plan, such as the more frequent use of the county hospital, the use 
and supervision of selected midwives, the prenatal clinic, maternity insurance, or 
the employment of the public health nurses, the physician might he able to supply 
at less sacrifice of his own valuable time and at less financial cost to his patient of 
moderate means, satisfactory prenatal and natal care, both of which seem desirable 
from the study of the maternal deaths. 

The fundamental part of any plan, however, for better service, is the necessity 
of bringing home to each prospective father and mother in the State, and to ever'v 
community, that not to attempt to furnish every expectant mother with at least a 
minimum of medical care during her waiting period and at the hour of labor is 
little short of criminal negligence. 

It is recognized that excellent and early care of the e.xpectant mother and skilled 
obstetric service will not save all women in childbearing, but it is confidently be- 
lieved it would result each year in the salvage of one-third of the lives of mothers 
and one-third of the potential infant lives now being lost before or shortly after 
birth. This is certainly a goal worth striving for. 
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Editorial Comments 


Certification of Specialists 

A ttention has already been called in our pages to the organiza- 
tion of the American Board of Obstetrics and Gynecology, created 
for the purpose of determining the competency of specialists in obstet- 
rics and g3mecology. The capabilities and proper designation of a 
specialist are matters which concern the public as well as the medical 
profession. With the enormous growth in medicine during recent years, 
it is obviously impossible for any one individual to familiarize himself 
with all the diagnostic refinements and therapeutic methods utilized 
in its various branches; hence, a demand for specially qualified prac- 
titioners is the logical sequence of such a state of affairs. Naturally diffi- 
culties have arisen in distinguishing between those who have been thor- 
oughly trained, and those who have not. Thus far, so-called specialism 
has been practically uncontrolled. Sufficient contact with the general 
practice of medicine, so essential as a balance wheel for the potential 
specialist, has been largely disregarded. Internes graduated from one or 
another hospital service are all too ready to restrict their practice 
within the confines of some special field of medicine, or men in general 
practice go to a postgraduate school for a course which is all too 
brief, or perhaps spend a year abroad, and then pose as qualified 
specialists despite the inadequacy of their preparation. 

The State makes no effort to standardize qualifications for the spe- 
cialist: it grants a license which empowers its holder to practice any 
or all branches of medicine, and after that leaves the matter of his 
professional activities entirely to chance. Fortunately, many men have 
seriously fitted themselves for specialism by long service in an ac- 
credited hospital and trader the supervision of competent teachers, as 
well as by wide clinical experience and intensive study and reading. 
But there have been few or no standards established whereby the pub- 
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lie at large can determine the individual’s proficiency, except those 
set up by certain bodies whose membership represents national medical 
societies and who have seen the need for action. The task of fixing 
even Tni nimum requirements for the average practicing specialist is 
a difficult one, and every credit should be given to those groups who 
are attempting to solve what only a short time ago seemed like an im- 
possible problem. The ophthalmologists, the otologists, and the laryn- 
gologists have constituted themselves a vanguard with which the ob- 
stetricians and gynecologists have now joined ranks, in an effort to 
do for American medicine what no governmental agency can well un- 
dertake. Such reforms emanating from within the ranlis of the profes- 
sion itself will undoubtedly contribute more largely to public con- 
fidence than would any legislative action. 

The American Board of Obstetrics and Gynecology was launched last 
September and is now actively functioning. It is composed of three 
representatives from each of the three national groups interested in 
obstetrics and gynecology: the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons; the American Gynecological 
Society, and the Section on Obstetrics and Gynecology of the American 
Medical Association. The members of the Board are to be congratu- 
lated on the rapidity with which they have formulated their plans and 
regulations, and have begun the actual work of certifying specialists 
by examination and otherwise. During the early period of the Board’s 
career trivial errors may be made, and perhaps certain details may meet 
with criticism, but its objectives are so meritorious and worthy of sup- 
port by the profession that patience in the adjustment of details must 
be exercised until the project is weU stabilized. Proper recognition of 
its undoubted value by the lay public and medical profession alike is 
inevitable. 


Intensive Prenatal Care 

W ITH the growth of medicine and the recognition of the fact that 
good health is a matter of public as well as of individual interest, 
there have been developed many now widespread social welfare activities 
by lay and governmental agencies. Tuberculosis, heart disease, the 
infectious diseases of childhood, cancer and, naturally, because of its 
sympathetic appeal, childbearing, have all served as nuclei for specific 
organizations which have been most helpful and important in the solu- 
tion of many medical problems. To these organizations there must be 
given much credit for the success attained in lowering the incidence 
and mortality of many of the more widespread illnesses, and this ap- 
plies likewise to the complex problems associated with any hoped for 
improvement in the mortality and morbidity associated with childbear- 
ing. Perhaps the most extensive and noteworthy movement of the kind 
in this country has been the attempt by the federal government to 
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develop a nation-wide interest in this field through the medium of the 
Shepard-Towner Act, and more recently the White House Conference. 
The former failed for lack of continued appropriations by Congress. 
It was never convincingly successful because the measure violated cer- 
tain structural relations in our government and for other reasons that 
need not be discussed here, but the propaganda associated witli the 
same did arouse the national conscience. 

The recent White House Conference has seiwed to continue this in- 
tei’est and it is unfortunate that the occasion should have been made 
use of to launch a propaganda for a separate Children’s Bureau rather 
than to have this activity as part of a policy of unified health control. 
True the child is an entity but he and his problems are closely related 
to Ills environment and in the latter his mother plays an important 
part. Thci’efore the pi’eseiwation of her maternal functions must like- 
Avise be regarded as an essential link in the chain of obstetric super- 
Ausion, AA’hich includes AA'atehful care OA'er all of the stages of pregnane^’ 
rather than the imposition of an.y one inclusiA'e remedy. The good re- 
sults of such supervision haA'e been most satisfactorily demonstrated 
by the work of certain Avell-organized groups, of Avhich the Maternity 
Center Association of NeAv York foims a conspicuous example. A de- 
tailed report of the actiAUties of this Association aaus published in the 
December issue of the Journ.vl, and sIioaa'S in A'eiy dramatic fashion 
that intensive prenatal care associated AAOth correspondingly satisfactory 
attendance during labor Avail produce results that are Avorth}’’ not onlj' 
of commendation but should seiwe as a stimulus for emulation in other 
places. 

Such community developments, Avith local responsibilitj’’ and interest 
as guiding factors, Avail do more than any centralized governmental 
agency to bring about that needed consciousness among our people for 
the best possible obstetric care obtainable. When it can be demonstrated 
that in a gi’oup of 5000 mothers cared for by this Association during an 
eight-year period, the mortality was about one-third of that in the same 
area among other women, with a reduction in stillbirths of over 40 per 
cent and of infant deaths of ovmr 30 per cent as compared with the 
control groups, there should be no question of the A’alue of such sen ices. 
And these results have very definite implications for they show the need 
of similar machinery' elsewhere. In this connection attention mny be 
called to an estimate made hy Dr. Louis I. Dublin, the vv'ell-knoAATi 
statistician, that the lives of two out of every three American women 
who die each year as the result of childbearing could be saved if thev’ 
received satisfactory medical aird nursing care, wliich meairs that two- 
thirds of these deaths are preventable. This is a challenge that the 
medical profession should not be slow to accept. 
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Fetal Injuries 

Freund and Schmitt: The Influence of Ultraviolet Irradiation of the Mother on 
the Constitution of the Ncwhorn. Monatsehr. f. Kinderh. 43; 424, 1929. 

The authors employed the quartz lamp in iuereasing doses from two to twenty 
minutes on a series of pregnant women, using every other patient admitted to the 
clinic as control. The irradiation was continued throughout the period of pregnancy 
and varied from one-half to twelve hours in toto according to when the patient 
presented herself. The children subsequently born were studied as to differences in 
length, in weight, relationship of head circumference to chest circumference, the 
development of rickets as shown by x-ray and clinically, and differences in blood 
phosphates. The results were as follows: Those who received irradiation showed 
an average increase in length of O.G cm. Of these, children born during the winter 
months, October to April, showed an increase of 1.3 cm. while those born during 
the summer months, April to October, showed only a 0.09 cm. increase. In weight 
the average difference was 97 grams, with a corresponding increase to 213 grams 
during the winter months for those irradiated. The relationship between head 
and chest circumference in both groups did not vary sufficiently to warrant con- 
clusions, and the cases studied as to onset of rickets were too few. Of 13 irradiated 
cases studied for blood phosphates 7 were above normal, 4 normal, and 2 below 
normal. Of 8 cases not treated, 2 were above normal, 3 normal, and 3 below normal. 

The authors believe that although their study has been of short duration and in 
relativel 3 ’’ few cases, there is a distinct superioritj' shown in children rvliose mothers 
have been irradiated antepartum, especially' in those children born during the winter 
months. 

Frank Spielman. 

tJnterberger; Damage to the Fetus through Repeated Exposures to Roentgen 
Ray During Pregnancy. Zentralbl. f. Gyniik. 53; 44, 1929. 

The article is based on a single case, a woman aged forty-three, who had been 
under the writer’s care for years. She had had infantile genitalia when first seen. 
At thirty-nine slie was a primipara, at which time she had a gastroenterostomy done 
during the third month of pregnancy for a bleeding peptic ulcer. This pregnancy 
and the succeeding one resulted in normal offspring. About the third or fourth 
month of the third pregnancy, the patient again had marked gastric symptoms, and 
had a series of x-rays after an opaque meal for diagnostic purposes. Gastric car- 
cinoma was suspected, but at laparotomy it was found that the defects observed in 
the plates were caused by numerous dense adhesions. These were freed, and post- 
operativcly another series of x-rays was taken. Soon a low grade hydramnios 
developed. The patient delivered about 4 weeks prematurely a small fetus which 
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lived only five minutes, after an unusually long labor which was terminated by 
forceps. Postmortem examination of the fetus showed an anasarca and general 
evidences of underdevelopment in all the thoracic and abdominal viscera. The blood 
showed a distinctly fetal type of cells. Neither the child nor the parents had any 
evidences of syphilis or nephritis. The author concludes from this that the condition 
of the fetus w-as due to the repeated exposure to the roentgen ray, and he is 
sustained in this view by Prof. Kaiserling, who did the autopsy on the fetus. There- 
fore, the author emphasizes that special care should be used in similar cases. 

William P. Mengert. 

Doederlein: Radiotherapy and Progenity. Deutsche med. Wchnschr. 54: 1997, 

1928. 

The author reports 11 cases of conception and delivery of healthy children after 
a varying period of amenorrhea produced by radiation (x-ray and radium). 

“Should this experience of the birth of healthy children after late conception 
following radiotherapy be generally confirmed, then the objection against temporary 
sterilization would be overcome and great possibilities for a new therapeutic pro- 
cedure become evident.” 

Grtjenfeld. 

Fischer: Radiotherapy and Progenity. Deutsche med. Wchnschr. 66: 89, 1929. 

The author warns the profession, on the basis of theoretic consideration and 
experimental experience, to regard radiation as nondetrimental to the offspring, be- 
cause the first generation has not shown anomalies. 

Damage to the germ may show in later generations or may become evident when 
two individuals with non-evident radiation-damage to their generative cells should 
procreate children. This theoretic criticism is the application of the Mendelian 
laws to the problem whether and when a damage to the ovum by radiation will 
become evident. 

Experiments on mammals have not yet been carried out in a conclusive way to 
prove or disprove that radiation is innocuous to the progenity. 

Geuenfeld. 

Peig, J. O.: Diversity of Invasion by the Treponema In a Case of Twins. 

Revista espan. de obst. y ginec. 14: 152, 1929. 

A secundipara with strongly positive Wassermann reaction had a premature in- 
fant in her first pregnancy which died of meningitis when 8 months old. Her second 
pregnancy was complicated by hydramnios and terminated in the birth of twins. 
The first fetus weighing 1600 grams was dead and macerated. The second weigh- 
ing 1300 grams was born alive but survived only thirty hours. There were two 
placentas and two distinct sacs. The macerated fetus showed the luetic stigmas to 
a marked degree, and examination of its liver pulp revealed spirochetes. The other 
showed only slight evidence of the condition, and liver pulp examination was entirely 
negative. The placenta of the first was discolored and edematous, the second ap- 
parently normal. 

The author explains the difference in intensity of the reaction in the fetuses 
partially on the basis of a greater resistance of the placental filter in one of them. 
The main reason lies in the different physicochemical composition of the twins, each 
of which, since they arose from different ova, must be regarded as being a distinct 
individual capable of a different response to the infection. 

Frank Spielman. 
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Klaften, E.: The Treatment of Ne'w'boTn Infants of Syphilitic Mothers, Arch. 

f. Gyniik. 134: 88, 1928. 

There is a tremendous mortality from syphilis during the first three months of 
life which can he materially reduced by means of systematic treatment both during 
pregnancy and in the first weeks of extrauterine life. Of the children born of 
mothers who had active secondary syphilis during their pregnancy 90 per cent can 
be kept alive by active and intensive antiluetic treatment and 75 per cent of 
such children will, if properly treated, never show any evidences or symptoms of 
syphilis. Even if the syphilitic infection in the mother be a latent one, the child 
should immediately be subjected to active antisyphilitic treatment with arsphenamine, 
bismuth, etc. Klaften treated 48 apparently healthy children of mothers suffering 
from latent syphilis and of these only two died. Three others developed syphilis in 
spite of the treatment and 43 remained healthy and exhibited negative serum 
reactions. Of 84 children of mothers with latent syphilis who were not given anti- 
luetic treatment, only 46 were alive and free from syphilis after three months. 

The newborn infants tolerate comparatively large doses of arsphenamine very 
well. Those infants who do not react well show evidences of luetic changes in the 
organs in spite of the treatment and due to the spirochetal invasion. 

Ealph a. Eeis. 

Arbat: New Methods in the Treatment of Hereditary Lues. The Activation 

of the Specific Therapy by Transfusion. Eevista espan. de obst. y ginec. 

14; 155, 1929. 

The results obtained in the newborn with antiluetic treatment are not nearly 
as good as those obtained in the adult. The reason for this is to be found in the 
inability of the newborn organism to respond to specific treatment. The therapeutic 
coefficient of the various preparations of mercury, arsenic, and bismuth depends 
on the activation of the drugs, a factor determined by the organism. As proof of 
this there is the fact that different effects are obtained with the same preparations 
in different patients. Also, the effects of cutaneous proteid injections vary. 

In the hope of producing a better response to therapy the author combines whole 
blood with the preparation used and injects the mixture. The advantages to be 
derived from this method are activation of the product by the ferments of the 
blood, and an increase in the natural defensive power of the organism by the 
transfusion. The injections are made into the muscle every three days after the 
first, and every four days after the seventh injection. Sulfarsenol in increasing 
doses from % centigram to 2 centigrams per kilo body weight is mixed with 
mother’s blood in quantities varying from ^ to 1 c.c. The anticoagulant property 
of the arsenicals is an aid in using this method. 

The only untoward effects observed in a considera'ble number of cases have been 
transient icterus and slight temperature. The results have warranted its continued 
use. 

Erank Spielman. 

Gammeltoft, S. A.: A Case of Encephalitis Hemorrhagica After Salvarsan 

Treatment During Pregnancy. Acta obst. et gynec. Scandinav. 9: 167, 1930. 

The author reports a case of hemorrhagic encephalitis which followed the 
administration of salvarsan to a pregnant woman and he compares this case with 
three similar cases observed in Denmark. He emphasizes that even though this 
danger is slight, the treatment of syphilis during pregnancy should be supervised 
by specialists because they alone can detect the early signs of harm done by 
salvarsan. 


J. P. GEEENHILIi. 



Correspondence 

Extension Courses 

To the JEditor . — There is much to commend in the plans of "extension teaching 
in obstetrics" recentlj’ suggested bj- Dr. James E. McCord (this Journal, November, 
1930) and Dr. E. D. Plass (J. Iowa State Med. Society, April, 1930). It is very 
evident that these teachers appreciate their great responsibility. However, it is 
equally apparent that their efforts do not entirely meet the requirements. There 
is no short cut to knowledge, and least of all, in obstetrics. Either a man "knows 
his stuff" or he does not know it. Either he is, or he is not, an obstetrician. 

The art and skill required to qualify in this capacity are not learned in a few 
hours. We regard as misleading and pernicious the absurd implication that several 
standards of obstetric practice must neeessarih' prevail in this country. To receive 
every aid that modern medicine affords is the "divine right” of every "woman 
with the badge of maternity upon her." The fact that nineteen out of every twenty 
women would deliver themselves without or in spite of an}- artificial aid, only 
tends to obscure the principle involved. 

Moreover "our statistics" wiU not improve until it is frankly acknowledged and 
frequently emphasized by "leaders of the profession" that the art of obstetrics 
including gynecology, is an interesting, comprehensive, and an exacting specialty 
worthj' of any man’s entire time, talent, and skill. 

Extension teaching should include, moreover, at least one short intensive dem- 
onstration in general practice. Eecent graduates are habitually urged to locate in 
remote rural districts. In this situation they are enjoined to practice medicine 
and surgery. There is no doubt that it would be instructive to observe just how 
a "professor" would react when asked to deliver modern medicine, in all its 
manifold clinical and technical complexities, at the bedside of patients. If 
tragi-comic incidents could be avoided such a course would be extremely helpful and 
popular. 

Nicholas Schilling, M.D. 

New Hampton, Iowa. 


Item 


Announcement of Examinations by the American Board of Obstetrics 

and Gynecology 

The following announcement has been received from the Secretary of this 
Board : 

"The written examination must be taken by all applicants classified in Group 3 
(see booklet), and will be held on Saturday, March 14, 1931, at 2 p.M. in the fol- 
lowing cities: 


New Tork City 
Chicago 
Philadelphia 
Toronto, Ontario 
Indianapolis, Ind. 
Portland, Oregon 
Eochester, Minn. 

Iowa City, Iowa 
St. Louis, Mo. 

Ealeigh, 


Boston, Mass. 

Grand Eapids, Mich. 
Baltimore, Md. 

Atlanta, Georgia 
Cincinnati, Ohio 
San Francisco, Cal. 

Grand Forks, North Dakota 
Denver, Colorado 
Galveston, Texas 
Carolina 
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‘ ‘ This examination will consist of ten questions pertaining to obstetrics and 
gynecology, and a rating of 75 per cent will be required. Each candidate for 
Group 3 also will be required to submit typewritten reports on a total of fifty (50) 
obstetrical and gynecological operations which he has performed, and these case 
records are to be presented with his examination paper to his local examiner on 
March 14;. 

“The practical, or oral, clinical and laboratory examination will be held in 
Philadelphia, Pa., on Saturday, June 6, 1931, commencing at 9 a.m. and will be 
given to all applicants in Group 2 and Group 3. The candidates will be expected 
to identify and discuss three or four common obstetrical and gynecological path- 
ologic specimens and the histologic sections taken from them. The clinical part of 
the examination will be conducted in a hospital where an individual case will be 
discussed in detail with each candidate. An endeavor will be made to adapt the 
details of the oral examination to each candidate's previous experience and prac- 
tice, and uill be particularly directed to ascertain his familiarity with recent 
obstetrical and gynecological literature, the breadth of his clinical experience, and 
his general qualifications as a specialist in obstetrics and gynecologj\ 

“Each candidate in Group 3 will be expected to appear before the examiner 
or assistant examiner in the territorial district in which the candidate resides, 
unless special arrangements otherwise have been made in advance through the 
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self for examination, so that Ids credentials may be forwarded to the proper exam- 
iner in advance. The territorial districts, the examiner 's names, and the places of 
examination appear below. 

“In each instance the examination papers and case records nill be sent to be 
reviewed and marked by an examiner in another district from that in which the 
candidate resides and tries his examination. 
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THE ETIOLOGY AND SIGNIFICANCE OF NECROSIS 
(INFARCTION) OF THE PLACENTA; A BIOLOGIC 
AND HISTOLOGIC STUDY 

By Thaddeus L. Montgomery, A.B., M.D., F.A.C.S., Philadelphia, Pa. 

(From the Department of Obstetrics, Jefferson Medical CoUepe Hospital) 

T he problems entailed in a consideration of the etiology and the 
significance of necrosis (infarction) of the placenta arc multifold. 
They are closely linked to studies in embryology, physiology, and bio- 
chemistry. Our views concerning them are constantly changing as our 
knowledge in each braucli of medical science increases. 

Upon tlieir solution a vast body of medical literature has accumulated. 
During the past ton or fifteen years particularly, observations and ex- 
perimental studies of such pertinence have been recorded that it now 
appears worth while to scan them carefully, to alistract from each its 
bit of new information and, finally, to put the whole together and 
consider in wliat respects our understanding of the subject is to be ad- 
vanced. 

No space will be consumed in i)ro.senting a complete liistorical rfeume 
(a task which has been ably accomplished by Hitschmann and Linden- 
thal, Clemenz, Williams and others) but attention will be called to the 
publications of recent years. Quotations will be taken only from those 
older contributions which are of particular significance. 

Incorporated with the critical review of the literature will be found, 
where they appear of value, observations of our oivn, which are derived 
from the study of 400 consecutively delivered placentas. 

•The puDi'is propcnt'-il in tlii.s issue of Uie .Ioprnap were read at tlio Forty-third 
-Intuial Mcotincr of tlie American Association of Obstetricians, Gynecologist.s and Ab- 
dominal Surgeons, which was held at Niagara Fall.s. Canada, on Septcinbor I.I, 16. 
and 17. 19.10. Ab.stracts of tlic discussions on tl>csc papers will be published in the 
March issue of the .loirr.SAi.. 


Note: T)ic Editor nceopt.s no responsibility- for the views and statements of 
authors as published in their “Original Coniinunications. ’ ’ 
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For reasons which will appear later, permission is requested to em- 
ploy throughout the discourse the term “necrosis” instead of “in- 
farction,” except where quotations from others necessitate the use of 
the latter. 

At the outset, four major problems concerning the etiology and sig- 
nificance of necrosis of the placenta may be tabulated: 

1. The cause of the necrotic process. 

2. The nature of the lesions produced and their relationship to one 
another. 

3. The significance of hemorrhagic lesions of the placenta. 

4. The relationship between toxemia of pregnancy and necrosis of 
the placenta. 

THE CAUSE OP THE NECROTIC PROCE.SS 

In 1921 Clemenz reviewed the literature of placental “infarction” 
and presented a number of reasons why tlie term “white necrosis,” 
which he originally gave to the lesions in 1894, was still applicable. 
In the course of his paper, he discusses four basic theories of the 
formation of placental necrosi.s. 

The four theories discussed bj' Clemenz still have their various ex- 
ponents in the literature today, and may, therefore, again be used as a 
basis of an investigation into etiology. The.y are as follows: 

1. Alteration of the structure of villous vessels. 

2. Inflammation of the placenta. 

3. Changes in the decidua and its vessels. 

4. Coagulation of intervillous blood upon degenerated syncytium. 

Clemenz attributes to Aekermann the origin of the name “infarc- 
tion.” Aekermann, Hoffman, and others ascribe the lesions to oblit- 
erative changes in the villous vessels and consider the degeneration of 
the sjuicj'tium and stroma as secondary. 

This tlieoiy of the etiologj' of placental necrosis has remained deeply 
rooted in medical literature and teaching. Eden speaks of the “senile” 
changes in the placenta, the peri- and endarteritis of placental vessels, 
which produce “infarction” in that organ. Williams, in his various 
treatises on the subject, emphasizes the predominance of placental ves- 
sel change as a causative factor, but admits of the possibility of other 
influences, such as decidual lesions, effecting certain of the placental 
“infarcts.” 

Even those writers of recent years who attribute placental infarction 
to other causes are loath to repudiate completely the possibility that 
certain types of lesion may be due to endarteritis of placental vessels 
(Siddall and Hartman, Browne, McNally, Adair, McNally and Dieck- 
mann). 

Fi'aser attributes the alterations of the vascular tree of the “in- 
farcted” placenta, as he observes them in roentgen-ray studies, to senile 
vascular changes, e.g., endarteritis and periarteritis. 
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On the other hand a nninher of observers vigoronsly oppose this 
view. Hitsehinann and Lindenthal failed to observe the process of 
endarteritis in the placenta except in those specimens where the placenta 
is the site of syphilitic disease. In addition, they are of the opinion that 
the villons stroma and syneytinm are not nourished to any extent bj’’ 
the villons capillaries. Clemenz is in full accord with their views. 
Straehan fails to find snfficient evidence of placental vessel change to 
explain the formation of “infarcts.” 

Young presents several reasons for believing that the nourishment 
of the villous syncytium comes from the maternal intervillous circula- 
tion and not from the fetal : 

First . — That dui-ing the earlj' stages of the development of the embryo, when 
the chorionic epithelium is growing, and extending rapidly, the stroma of the villi 
contains no fetal vessels. 

Second . — In the case of hydatidiform mole and particularly of chorionepithelioma, 
where the chorionic epithelium is hyperplastic, few vessels are found in the 
mesoblastic core. 

Third . — Fragments of undegenerated syncytium have been found in various organs 
of the pregnant woman. Such fragments transported by the maternal blood stream 
have maintained their vitality despite their detachment from the placental villi. 

Fourth . — In ectopic pregnancy, undegenerated fragments of syncytium and villous 
stroma may bo found, detached from the ovum, in the wall of the tube. 

Fifth . — The fibrosis of tlio stroma and reduction of the caliber of the villous 
capillaries in syphilis of the placenta, do not give rise to necrosis of the overlying 
syncytium. 

On the basis of our observations, we, too, arc opposed to the theory 
tliat alterations of the villous vessels produce necrosis of the placenta. 
In the first place, we fail to find endarteritis of placental vessels 
except in fully developed syphilis of the placenta, and when this disease 
is present there appears to be no greater tendency to necrosis. (Fig. 10.) 

In other nonsyphilitic specimens, necrosis is singularly wanting where 
diffuse fibrosis of the villous stroma has practically obscured the villous 
capillaries. (Pig. 11.) 

Constantly we find villi in which the normal capillaries are distended 
with undegenerated blood, but around which degeneration of the syncjfi- 
ium and deposit of fibrin is present. (Fig. 1.) 

We arc of the opinion that any theory is contrary to the biologic 
nature of the development of the fetus in utero which pictures senile 
changes originating on the fetal side of the placenta. One docs not find 
an organism so distinctly anabolic in its nature as the fetus initiating 
obliterative changes such as endarteritis in the vessels of its sole organ 
of nutrition and respiration. 

We find in the placenta no type of histologic disturbance, and in tlie 
literature no proof, which justifies acceptance of the villous vessel orio-in 
of ‘ ‘ infarcts. ’ ' 
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The idea that the peculiar indurated areas of the placenta are the 
result of local inflammation of the organ was one of the first theories 
suggested. It is attributed by Clemenz to Blaurieeau and J\forgagni. 

This explanation, draped in some modified form, reappears not in- 
frequently in the literature today. Talhot in a clinical study of the 
placenta attributes the cause of necrosis to focal infection in other 
parts of the body. He believes that Jiematogenous transportation of 
bacteria produces thrombosis of uterine blood sinuses, as a result of 
which corresponding portions of the placenta are cut oft from nutrition 
and undergo necrosis. His statement that “placental infarcts give more 
positive evidence and of greater value than blood culture methods of 
the presence of bacteria in the blood stream” is not supported by con- 
vincing evidence, liowever. 



Fig. 1. — Focal necrosis of placental villus. Fibrin deposit (F) surrounding' a '‘hfp 
in which the villous capillaiT (V) is distended with undegenerated fetal blood, me 
syncytium has disappeared. (X230) 

Our histologic studies convince us that the appearance of necrotic 
lesions of the placenta fails to reveal any evidence of inflammatoiy re- 
action. Leucocytic infiltration of the lesions is rare. 

In addition, the actual lesions of acute inflammation, Avhich we ob- 
serve in ten per cent of consecutivdj’ delivered placentas, bear no ap- 
parent relationship to the occurrence of placental “infarcts.” Chi'onic 
inflammation of the placenta, as observed in fully developed .syphilitic 
disease, is not associated with greater tendency to “infarct” formation. 

The effect of thrombosis of the decidual arteries will be considered 
at once. 

The part pla.i’ed by disturbances of the decidual vessels in the eti- 
ology of “white necrosis” is dwelt upon by Clemenz in his first paper 
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(1894) . At that time he believed that obstnietive lesions of the decidual 
arteries caused necrosis of tliat portion of the placenta whicli the vessels 
normally supplied vith maternal blood. Although Clemenz himself 
apparently abandoned this theory later (1921), his original concepts 
are, nevertheless, frequently quoted and relied upon by subsequent 
observers. 

We have just noted how Talbot combines this theory with the idea 
of focal infection as a foundation of his explanation of the intlammatory 
origin of “infarction.” 

Young attributes practically all “infarcts” to decidual vessel change, 
stating that when the maternal blood supply is inadequate the syncytium 
of the villus undergoes necrosis and fibrin is deposited in the inter- 
villous space. 









Pig. 2.~Focal necrosis of placental villi. Bridge of fl-brin deposit (P.D.) which 
r ® syncytium of one villus (V) to another. At one point 

/ blood is apparently discharging from an aperture in the capillary wali. 

( X230) 


Siddall and Hartman consider thrombosis of the uterine blood sinuses 
the cause of blood stasis and tlirombosis in the intervillous spaces. 

Williams resorts to the original theory of Clemenz to explain the 
origin of certain “infarcts” which reveal npon histologic study closely 
matted necrotic villi nnassoeiated with fibrin deposit. 

McNally expresses his agreement with the view of Young (and 
therefore of Clemenz). He states further that interference with the 
arterial blood supply generally gives rise to nonfibrinous infarcts, while 
interference Avith the venous drainage causes stagnation and back pres- 
sure of blood and results in the formation of intra- or retro-placental 
hematomas. 
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Certain considerations make this theoiy of etiology appear illogical. 
In the first place, while acknowledging that thrombosis of the uterine 
sinuses may be present before the onset of parturition, we feel that the 
extent- to which it occurs has been exaggerated. That during pregnancy 
such thrombosis is sufficiently extensive to cause interference with the 
nutrition of corresponding areas of the placenta is extremely doubtful. 

In a histologic study of fifty parturient uteri removed at time of 
section, Williams is not impressed Avith the frequency or extent of 
thrombosis of the sinuses at the placental site. 

Eeeent investigations of the character of the intervillous spaces and 
intervillous circulation, bj^ Runge and Hartmann, Fraiiken, Grosser, 



Figr. 3. — Conglomerate neei'osis of placental villi. Fully developed necrotic lesion re- 
vealing’ necrotic villi (N.V.) and intervillous fibrin . deposit (I.F.D.)« CX^-^ 


suggest that even though one or moi'c decidual vessels are obstructed 
the entire placenta will nevertheless be adequately supplied Avith blood. 

These investigators shoAV that the decidual arteries traA'^erse the 
decidual pyramids or septa to a point underneath tlie fetal surface 
Avhere the arterial blood is discharged into a subchorial space AAiiich 
communicates freely betAveen the auIIous stems. The blood then flours 
from the fetal tOAvard the maternal surface of the placenta, pervading 
Avith sloAA'ly moAung current the intricacies of the intei'Anllous spaces. 
At the maternal surface it is collected by the decidual veins. (Fig. 12.) 

In AueAv of the intercommunicating nature of the subchorial space 
and of the intervillous circulation, it appears unlikely that obstruction 
of a decidual artery can cause necrosis of a contiguous portion of 
placental tissue. An exception to this statement folloAA-s : 
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Tlie margin of the placenta Avhich frequently reveals necrosis, as 
evidenced by atrophied villi and collapsed vessels, represents the tran- 
sitional zone between the chorion frondosum and chorion laeve. The 
process of necrosis in this zone may be attributed to deficiency of the 
maternal blood supply from an area where the vascular decidua basalis 
passes over into the avascular decidua capsularis. The process here, 
however, is largely developmental in origin. (Fig. 9.) 

The fourth theory of “infarct” formation points to necrosis of the 
syncytium of the villi and deposit of fibrin in the intervillous spaces as 
the primary etiologic factors. 

Hitsehmann and Lindcnthal deserve the credit for advocating this 
theory in their excellent contribution and for describing with such 
exactitude the stop l)y step development of the necrotic lesions of the 
placenta. 



Pig. 4. — Conglomerate necrosis of •placental villi with calcareous deposits. Pully 
necrotic lesion revealing necrotic villi (N.V.), intervillous fibrin deposit 
(I.P.U.L and calcai'eous deposit (C.I>.). (XGS)) 


Anatomic and physiologic considerations, as well as subsequent ex- 
perimental studies, indicate that their conclusions are logical and cor- 
rect. On the basis of our own observations we are in agreement with 
their reasoning. 

What uncertainty they expressed as to whether the necrosis of the 
synejUium or the deposit of fibrin in the intervillous spaces is primary 
is now banished. 

In addition, we believe that it is now possible to go further and state 
that a constituent or constituents of the maternal blood are responsible 
for degeneration of the villous epithelium, and that this process is the 
first step in the formation of necrotic lesions of the placenta. 
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For a proper understanding of this explanation of “infarct” forma- 
tion one must hold in mind certain considerations. First, that while 
the intervillous spaces are in free communication with the maternal 
A'essels and that although the syncytium serves the purpose of a vascular 
endothelium, yet this syncytium is epithelial and fetal in origin. It is 
in a sense foreign to the normal independent life of the host. 

It is a tissue which, particularly in its early life, bears many of the 
characteristics of malignancy (Boll). The invasive character of the 
young chorionic epithelium represents the desperate effort of the fer- 
tilized ovum to secure nutrition for itself. From the first the maternal 
organism is on constant guard against over-invasiveness of this tissue. 



Pigr. 5. — ^Laiminatecl intervillous thrombosis. Blood coagulated in the >htervinou. 
space in layers (L. T.). The red blood cells (B) are still visible among the mesnes 
of fibrin. Occasional necrotic villus (N.AL) present. (XCO) 

It might be said that the fetal chorionic epithelium is the one type of 
malignant growth against which the human host usually develops a 
mechanism of resistance. (This may break down, as in chorionepitheli- 
oma.) 

During the earlj’^ growth of the ovum, the decidua appears to serve 
this purpose of defense. At the line of contact of chorionic epithelium 
and decidua a “melting down” of tissue (the fibrin laj'er of Nitabusch) 
develops. 

As the growth of the embryo continues the propert5'^ of resisting the 
growth of fetal epithelium is apparently conferred upon the maternal 
blood, for Langhans layer gradually disappears and toward the latter 
part of pregiraney the syncytium degenerates. 

Hitschmann and Lindenthal call attention to the fact that as the 
regressive changes in the chorionic epithelium increase, necrotic and 
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“infarctod” areas occur more frequently in the placenta. While only 
small and occasional areas of necrosis are to be found in the placenta 
at sixteen weeks, at full term the lesions are frequent and often ex- 
tensive. 

When one undertakes to consider the actual constituent of the moth- 
er’s blood which produces necrosis of the syncytinm, lie must delve con- 
siderably into the field of conjcelure. 

Many substances which appear to Imvc a rather specific effect on 
the chorionic epithelium have been emi)loyed cx])erimentally to produce 
such lesions in animals. 

W. Blair Bell, and his associates, demonstrate the “specific” action 
of lead on the chorionic epithelium of the rabbit in contra, st to tlie 



Pig-. 0. — Old necrotic lesion. Beginning disintesmtion and absorption of Hbrin 
deposit ^P) between the necrotic villi (N.V.) leaving a fine intervillous recticuUim 

effect of certain otlier metals. The frequency of occurrence of abor- 
tion when pregnancy is complicated by lead poisoning is well known. 

Datnow presents an experimental investigation concerning toxic 
abortion as produced by various chemical agents. 

In his experimental studies on the toxemias of pregnancy Hofbauer 
describes the degeneration of the chorionic epithelium and the degen- 
eration of other viscera produced bj’- histamine. 

Francis J. Browne, in his experimental investigations into the eti- 
ology of accidental hemorrhage and placental infarction, is impressed 
by the degenerative changes induced in Ihe chorionic epithelium by 
some toxin present in the blood of chronic nephrities. 

Robert A. Johnson and his associates emphasize the degenerative ef- 
fects of tyramine on certain viscera. 
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A¥hethei’ such reactions arc “specific” or nfiiether the chorionic 
epithelium being embryonic in origin is more susceptible to toxic ma- 
terial than the maternal tissues remains to be shown. Many of the 
materials employed in these cxjieriments arc entirely foreign to the 
normal maternal circulation. In the ease of others, it is questionable 
whether they are present in sufficient quantity to be of importance. 

The constant finding of necrosis of the chorionic epithelium in all 
the placentas examined indicates that the process is a physiologic one. In 
view of Avhat has been said of the invasive character of the chorionic epi- 
thelium and the necessity of the mother developing some mechanism of 
defense, it appeal’s probable that ferments which are formed by the 
maternal tissues during the course of pregnancy, and transported by 
the maternal blood, cause the degeneration of the s.nicytium. 

It is also highly probable that such abnormal conditions as insufficient 
ferment production or excessive ferment may lead rc.spectively to such 
pathologic results as chorioncpithelioma or widespread necrosis of the 
placenta. 

THE NATURE OF THE LESIONS PRODUCED AND THEIR RELATIONSHIP TO ONE 

ANOTHER 

The process of necrosis of the placenta appears to take place in the 
following manner. 

As the degeneration of the syncytium advances all evidences of nuclei 
disappear fi’om its protoplasm; the protoplasm itself becomes extremely 
attenuated until defects in the continuity expose the stroma of the 
villus. Blood platelets attach themselves to the exposed surface and 
fibrin is gradualty deposited from the passing current of maternal blood. 

The accumulating fibrin deposit soon surrounds the involved villus 
and frequently extends to adjacent villi. At this stage the microscopic 
picture reveals a single villus surrounded by fibrin, or adjacent villi 
joined together by fibrin. (Fig. 2.) When the process ohsem^ed is 
recent the villous stroma may appear unaffected and the villous capillary 
distended with normal undegenerated fetal blood. Very soon, how- 
ever, the stroma undergoes hyaline degeneration and the villous capil- 
laries collapse. To such a lesion the term “focal necrosis of placental 
villi” is applicable. 

A few necrotic villi connected by fibrin bands form the nucleus foi 
more rapid growth of the lesion. Further intervillous fibrin deposit 
welds together large groups into a conglomerate mass. The individual 
villi in such a mass, deprived by encircling fibrin deposit of nutrition 
from the maternal blood, promptly undergo degeneration. 

At this stage in the process the le.sion is fittingly termed “con- 
glomerate necrosis of placental Mlli. ” (Fig. 3.) Areas of conglom- 
erate necrosis appear macroscopiealty as light grey nodules in the sub- 
stance of the placenta. 
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Wiieii masses of necrotic villi lie. adjacent to one another they ob- 
struct the stream of maternal blood as it Hows through the intervillous 
spaces of the placenta from the fetal to the maternal surface. In ad- 
dition, fibrin ferment is constantly discharged from the degenerated 
tissue. 

The combined effect of these two factors, stasis and fibrin ferment, 
is to produce in many instances extensive intervillous thrombosis of 
maternal blood. The thrombosis generally takes the form of lamina 
imposed upon the obstnicting villi. 

In recent thrombosis the red blood cells are entangled in the meshes 
of fibrin. xVs time goes on the red blood cells disintegrate and are 
absorbed. This accounts for the appearance of what have commonly 



Ffg. T.~-01cl necrotic lesion. Further disintegrratioa and absorption of intei’villous 
florin leaving necrotic villi (N) and the appearance of a nonflbrjjious lesion. (X57) 

been called “red” and “white infarcts” respectively. We have chosen 
to call such a lesion “conglomerate necrosis of placental villi with 
extensive intervillons thrombosis” (Fig. 5). 

Long-standing areas of necrosis maj’^ nndergo certain alterations. 
The first and most common of these is the disintegration and absorption 
of the red blood cells, which has just been mentioned, and which alters 
the color of the lesion from red to white. 

The second and not so commonly observed change is the disintegration 
and absorption of the intervillons fibrin deposit, which leaves pale, 
closely matted necrotic villi (Pig. 7). The tissue appears mummified. 
Grossly sueJi areas appear lighter in color than the average lesions and 
contracted below the general surface of the placenta. 

Siddall and Hartman describe such a lesion as the latter but at- 
tribute it to the massive obstruction of a villous stem vessel. McNally 
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believes sueh “non-fibrinons infarcts” arc tbe result of obstruction 
of a decidual artery. Williams is of tlic opinion that such areas rep- 
resent a very early stage of “infarction” and may be due to faulty 
decidual blood supply to the part. 

We believe, however, that this lesion is an old one and is derived in 
the manner described. This opinion is supported by the fact that in 
extensive areas of necrosis we find stages of transition to this condition, 
and that even where the fibrin is absorlicd the fine intervillous reticulum 
of previous thrombosis is usually retained. 

The third change in old necrotic lesion, one which is infreciucntly 
observed, is the autolysis of the center of the necrotic mass with the 
formation of a placental “ej'st. ” 



Fig-. S. — Old necrotic lesion nncler^oing: organization (?). Rare process: question- 
able in this case whether process of oiganization actually involves the intervillous 
fibrin deposit. (XSTO) 


The fourth alteration, and one Avhich is rarely found, is the iuAmsion of 
the tissue with monocytes and the beginning of organization. (Fig. 8.) 

From time to time in the course of our histologic studies, Ave haAm 
observed AAdiat appeared to be an otttpouring of fetal blood through an 
aperture in the Avail of the auIIus. This condition Avas noted partic- 
ularly in areas Avhere the syncytium Avas quite attenuated and in close 
contact AAuth the endothelium of the villous capillary. 

In our early studies, Ave Avere rather OAmrimpressed AAnth the sig- 
nificance of this phenomenon, thinking that extraAmsation of fetal blood 
might play an imiAortant part in the formation of extensiAm intervillous 
thrombi. 

Purtlier observations liaAm couA'ineed us that this is extremely un- 
likely. In the first place rupture of tlie small auIIous capillary alone 
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would liberate insufficient volume of blood to jiroduee such large 
thrombotic areas. Also it appears unlikely that a central nidus of 
hemorrhage discharging’ blood into the spaces about itself could luo- 
duce the peripheral extension which is characteristic of intervillous 
thrombosis. 

In view of the studies of Allen and of Ohnesorge on the question of 
the isoagglutination reactions of fetal and maternal blood, it appears 
unlikely that the occasional isoagglutination reaction of fetal red blood 
cells which may escape from villous capillaries is productive of local 
pathology or of systemic reaction. 



Pig. g~Marginal necrosis of placenta. Area in which necrosis is apparently re- 
sult of inadequate deciiduai hlood supply, revealing necrotic vilii (N.), interviilous 
fibrin deposit (I), and coliapsed placental vessels (P). (XfiT) 

THE SIGNIFICANCE OF HEMORRHAGIC LESIONS OF THE PLACENTA 

Frequently confused with large areas of necrosis of the placenta are 
certain true hemorrhagic lesions, or intraplacental hematomas. These 
are described in an excellent contribution by McNally and Dieekman, 
in which the successive changes in appearance from red to white are 
set forth. These investigators class all red “infarets” as hemorrhagic 
in nature. With this viewpoint we differ, for there are many red 
lesions of the placenta in which the color is due not to hemorrhage but 
to the recent thrombosis of intervillous blood against obstructing patches 
of necrotic villi. 

From our observations, we are of the opinion that hematomas of 
the placenta are a distinct entity from “infarction” of the placenta. 
Their formation results from the rupture of a placental vessel of suf- 
ficient size to cause a rapid extravasation of blood. Inasmuch as there 
is a dual blood flow, fetal and maternal, through the placenta, there 
are two possible sources of such hemorrhage. 
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Hemorrhage Mliicli results from tlae mixture of large vessels of the 
fetal circulation appears to be rare; it has never been our privilege 
to observe it. Klaftcn gathers several cases from the literature which 
he believes are authentically of this type. In the majority of these 
the hematoma was found in the subamniotie tissue of the placenta. In 
each case mentioned there was a history of violent abdominal trauma. 

The vast majority of placental hematomas are of maternal vessel 
origin. Upon a consideration of recent studies of decidual and inter- 
villous circulation (Grosser, Franken) (Pig. 12), the mechanism of 
formation of intraplaecntal hematomas is clarified. The fact that the 
decidual arteries follow the course of the decidual pju’amids well into 
the thickness of the placenta makes possible the rupture of such ves- 
sels into the substance of the placenta. 



Pig. 10.— Section from sypliilis of placenta. Diffuse fibrosis (D) of large pla- 
cental villi resulting in reduction of the caliber of the villous capiliaries (V). singu- 
lar absence of necrosis of villi. 

Upon rupture of such a vessel the effect is quite in contrast to the 
normal condition by which blood oozes from the arterial terminals into 
the subchorial blood lake. Blood in large quantities and under con- 
siderable velocity discharges from a relatively large i^essel into the 
placidly moving current of the intervillous spaces. The local inter- 
villous circulation is incapable of coping with such a sudden extravasa- - 
tion. The placental Aulli are pushed asunder and the blood accumulates 
in an area surrounded bj^ the compressed villi. Coagulation starts at 
the periphery and forms, with the perifjherally displaced villi, a iJseudo- 
eapsule. 

Such hematomas appear maeroseopically as dark red encapsulated 
lesions of more or less circular outline. As the red blood cells dis- 
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iiitc^rutG Slid distippGciT stTGiilvs of "wliitc "tvAvcisc fliG cut SGCtioiIj uiid 
GVGixtiially sucli areas are converted into a firm white collection of 
fibrin alone. 

As 'Williams states, hematomas are particularly common in the pla- 
centas of patients who have suffered with nephritic toxemia during 
pregnancy; in well-marked cases the organ presents the appearance 
termed “placenta trnffe.” 



Fig. 11. — Fibrosis of placental villi and of placental vessels. Section reveals in- 
creased density of villous stroma (D) at expense of the villous capillaries (V) and 
increased thickness of the walls of the placental vessels (F). Singular absence of 
necrosis of villi. (X92) 


lO 



Fjg. 12.— Diagram of maternal circulation through the placenta (from Grosser). 
The maternal blood flows through the intervillous spaces from the fetal toward the 
maternal surface. Decidual artery (m.A.) traversing decidual septum to fetal sur- 
face. Decidual vein (m. V.) collecting- blood at maternal surface. 


The association of intra-plaeental hematomas with nteroplacental ap- 
oplexy is frequently observed, particularly in cases of nephritic toxemia. 
The processes of formation of these two lesions appear to have much 
in common. 
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Francis J . Browne in his experimental investigations into tlie etiology 
of accidental hemorrhage and placental “infarction” attributes the 
occurrence of such lesions to the action of an “endothelial toxin” which 
he believes is present in the blood of nephritic patients. 

He, too, emphasizes the similarity in the mechanism of production 
of intraplaccntal hematomas and of uteroplacental apoplexy, stating 
that the “endothelial toxin” may act on the decidual vessels either as 
they traverse the placenta or as they pass through the decidua basalis, 
or upon the endothelium of the uterine blood sinuses. That such a 
toxin is present in the blood of nephritic patients is possible, but re- 
mains to be proved; on the other hand, the high blood pressure alone 
of the nephritic patient may be a sufficiently effective force to cause 
rupture of the decidual vessels which arc of recent and delicate 
formation. 

THE RELATIONSHIP BETWEEN TOXEMIA OF PREGNANCY AND NECROSIS OF THE 

PLACENTA 

The observations just recorded lead to a brief consideration of the 
relationship between placental necrosis (infarction) and the toxemia of 
pregnancy. The literature concerning this important phase of the 
question is greatly confused; a confusion that has in no way been re- 
lieved by the hypothesis presented by James Young, in 1926, that the 
products of “infarction” arc causative of toxemia. 

To this proposition we advance with favor the vigorous protest of 
Paramore, who states, “Young’s conception that it is the placental 
change which causes eclampsia is put out of court by many considera- 
tions, for instance, by tlie commonness of placental infarcts Avithout 
‘toxemia,’ and the occurrence of marked ‘toxemia,’ even fulminating 
eclampsia, AAdthout apparent placental change.” 

As to the role played by toxemias in the production of necrosis of 
the placenta, no authoritative conclusion can be draAAm until the ne- 
phritic patients are considered separately from the preeclamptic-eclamp- 
tic group, and until the necrotic lesions of the placenta are differentiated 
from the hemorrhagic. 

On the basis of our observations Ave are in complete agreement Avith 
AVilliams, aaJio states that he finds no increased tendency to “infarct” 
formation in the placenta of eclamptic patients. Haffner presents 
conclusions of a similar nature. 

The lesions AAdiich BroAvne finds in the placentas of animals in AA'hich 
he experimentally produces nephritis partake primarily of a congestwe 
and hemorrhagic nature. He states that they do not resemble the 
physiologic lesions of “infarction,” such as are described by Eden 
and others. 

We are of the opinion that the process of necrosis of the placenta 
is physiologic and that it is not produced by, nor productiA^e of the 
late toxemias of pregnancy. We believe that hemorrhagic lesions 
(hematomas of the placenta) are, hoAA^eA-er, lesions of a different charac- 
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tei’ and etiology; they are found most frequently associated with, and 
are apparently caused by nephritic toxemia. They are produced by 
much the same mechanism as is utero-placental apoplexy. 

THE TERM “ NECROSIS” MORE APPROPRIATE THAN “INFARCTION” 

Clemenz insists that the title “necrosis” of the placenta is alone ap- 
plicable to these degenerative lesions. With this we agree to a con- 
siderable extent, although finding no reason to limit the term to 
‘ ‘ white necrosis. ’ ’ 

It is not to be denied, however, that in the fully developed lesions 
certain points common to infarction are to be found (MacCallom). 
This is particularly true, in that intervillous thrombosis prevents the 
maternal blood from reaching the villi and causes their death by starva- 
tion. 

Nevertheless, the process of formation is not similar to that of in- 
farction in other organs and the use of the term “infarction of the 
placenta” immediately suggests an embolic phenomenon, which is a 
gross misconception. 

The title “necrosis of the placenta” indicates more aptly the origin 
of the lesion in the initial degeneration of the syncytial covering of the 
placental villi. For this reason rve strongly recommend its employment. 

SUMMARY 

In a brief summarization of our studies we would emphasize the fol- 
lowing points: 

1. Necrosis of the placenta is a physiologic phenomenon and is found 
to some degree in every full-term placenta. 

2. The process is initiated liy degeneration of the syncytium and de- 
posit of fibrin in the intervillous space. 

3. It appears likely that during pregnancy ferments are formed by 
the maternal tissues as a protection against the invasive character of 
the chorionic epithelium, and that these ferments, as constituents of 
the maternal blood, cause degeneration of the syncytium. 

4. The successive stages in the progress of necrosis of the placenta 
are; “focal necrosis of placental villi,” “conglomerate necrosis of 
placental villi,” “conglomerate necrosis of placental villi with extensive 
intei’villous thrombosis. ’ ’ 

5. Long-standing areas of necrosis may undergo the following al- 
terations ; 

1. Disintegration and absorption of tlie red blood cells, wliicli alters tlie color of 
the lesion from red to white (common). 

2. Disintegration and absorption of intervillous fibrin deposit leaving pale, closely 
compacted, necrotic villi (not uncommon). 

3. Autolysis and cyst formation in the center of the necrotic tissue (infrequent). 

4. Invasion with monocytes and beginning organization of tissue (rare). 

6. Hematomas of the placenta are not of the same nature as the 
necrotic lesions of the placenta. Hematomas result from the rupture of 
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decidual arterioles. They occur most frequently when pregnancy is 
complicated by chronic nephritis. Their etiology and mechanism of 
formation are similar to that of utei-oplacental apoplexy, and the two 
lesions may be found in the same placenta. 

7. Necrosis of the iilacenta is found no more frequentlj^ in toxemia 
of iiregnaney tlian in normal pregnancy. There is insufifieient evidence 
for the statement that “infarcts” of the placenta cause toxemia of 
pregnancy. 

Hemorrliagic lesions (liematomas) of tlie iilacenta, liowever, are as- 
sociated with nephi'itic toxemia. 

8. The term “necrosis” is pi’efen-ed to “infarction” because, as has 
been demonstrated, the process begins witli small areas of tissue death 
rather than with obstruction of circulation.^" 
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MANAGEMENT OP THE THIRD STAGE OF LABOR WITH 
SPECIAL REFERENCE TO BLOOD LOSS 

By L. a. Calkins, Kansas City, Mo., J. C. Litzenberg, Minneapolis, 
Minn., and E. D. Plass, Iowa City, Iowa 

(From the Dcparimcnls of Ohsietrics and Gynecolor/y of ihe University of Kansas, 
the University of Minnesota, and the University of Iowa) 

¥N A preliminary report b.v one of ns (American Journal op 
Obstetrics and Gynecology' 17; 578, April, 1929) the “Blood Loss in 
the Third Stage of Labor,” was analyzed with the idea of determining 
what clinical factors had a bearing in determining the amount lost in 
each given case. This analysis proved very suggestive but ivas not 
entirely conclusive because of the small size (868 eases) of the series 
available for study. The present paper is the result of a similar an- 
alysis of* some 3000 cases from the University of Minnesota and" 1200 
private patients from the Henry Ford Hospital, along with® some 1400 
eases from the University of Virginia and the University of Kansas. 
These three series provide a total of 5600 cases and offer an opportunity 
for comparative analyses between clinic and private practice, as well 
as between two different teaching clinics where there exist certain dif- 
ferences in types of material and also certain differences in technic. 

Two simple methods of analysis are employed in this studjL Bach of 
these methods Yvas applied scpavatelj’’ to each of the three series of 
cases. No attempt was made to analyze the composite group of 5600 
because of the character of the material. A series of private cases, with 
expert attendants, would obviouslj’^ present a different picture from a 
group of clinic cases routinely attended by interns. Likewise the 
University of Minnesota Clinic differs essentially from that at Virginia 
and Kansas. At IMinnesota the routine attendants at deliveries are the 
intern and the junior Teaching Fellow, and the patients are largely 
white and Scandinavian. At Virginia and Kansas the routine at- 
tendants are the intern and a visiting man or senior resident, and 
there is a considerable admixture of colored patients along with a white 
stock of somewhat smaller stature than the Scandinavian. 

The first method of analysis Avas to graph blood loss against each 
of the clinical factors studied. In every instance blood loss Avas plotted, 
as ordinate, against the factor being studied, as abscissa. Average 
points only Averc plotted as it Avas felt that field graphs Avould not add 
materially to the value of the study. No attempt Avas made to smooth 
out any of the resulting curves. They are presented as broken lines. 

The second method of analysis Avas the same as that employed in the 
preliminary report, namely Pearson’s Coefficient of Correlation. This 
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IcittGi rnctliod is supoi'ior to tliG fornicT in tlmt it sliows nmcli more 
definitely the exact relationship present biit it does possess the dis- 
advantage of not being quite as readily understood, as, so far, it has 
not been widely used in medicine. On the whole, the results obtained 
with these two methods of study arc almost' identical. They therefore 
eori’oborate one another and, for our present purposes, enable us to 
draw somewhat more definite conclusions. 

AGE OF THE MOTHER 

Fig. 1 shows the resulting curves from plotting blood loss in cubic 
centimeters against age of the patient (in three-year intervals) in 



Fig. 1. — Showing age of rnotiier. 


each of the three series. Because of the fact that patients in the 
younger age groups are almost all pilmiparae and the patients in the 
older age groups are almost all multiparae, and considering that blood 
loss in primiparae is slightly greater than that in multiparae, it was 
thought advisable to plot a fourth curve covering primiparae only, in 
order to remove the differential of parity from the analysis of age. 
The coefficient of correlation accompanies each graph and it may be 
noted that absolute agreement exists between the graph and the co- 
efficient in each case. Each graph is a flat line with no tendency to 
increase or decrease as one passes from the younger to the older age 
groups. Each coefficient is essentially zero and in no instance is it 
materially more tlian its probable error. It is quite evident that age 
of the patient has no effect on the amount of blood lost. 
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PARITY 

Certain errors in copying clinical histories of the PI ass group pre- 
vented the analysis of parity in that series. Only two curves and 
their corresponding coefficients are therefore available for study. The 
curves present the same characteristics as those on age, in that there is 
no definite tendency toward increase or decrease in the blood loss as one 
passes from the first to the tenth pregnancy. There were not sufficient 
numbers of cases to enable us to analyze parity beyond the tenth preg- 
nancy. The coefficients are slightly higher, seeming to indicate a de- 
crease in blood loss with increasing parity. This tendenej^ as sliown 
by the coefficients is verj' small. Feeling tliat it was probably limited 



Fig". 2. — Showing parity of mothers, 

to the decrease between gravida one and gravida two (note the com- 
paratively large number of cases in each of these two groups) the 
coefficient for the 1226 Minnesota multiparae was also determined. It 
proved to be zero, thus establishing clearly what seemed to be true from 
inspection of the grajihs alone and bringing the coefficients and graphs 
once more into perfect agreement. (Pig. 2.) 

This difference in blood loss between the first and subsequent labors 
is really quite small and actually proved to 33 c.c. in the Litzenberg 
series and 12 c.c. in the Calkins series. These amounts are well within 
the difference between a fii’st degree and second degree laceration 
(41 c.c.) as mentioned in the preliminary report. They are, therefore, 
to be explained on the basis of greater frequency of laceration in the 
primiparae. Remembering, then, that there may be some extra bleeding 
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from lacratioiis in the primiparae one can safely draw the conclusion 
that, in other respects, parity has no effect on blood loss. 

LENGTH OF LABOR 


First Stage (Fig. 3). — Analysis of the length of the first stage of 
labor in three-hour intervals showed curves and coefficients with very 
slight or no tendency toward increase in blood loss in the longer labors. 
In the Calkins and Litzenberg series both the curves and the coefficients 
indicate a veiy slight tendency toward increase. This is not true in 
the Plass series as the curve is fiat and the coefficient is less than twice 
its probable error. This tendency, if present, is so small that it cannot 



Pig. 3. — Showing length, in hours, of first stage of labor. 


possibly have any liearing determinable in the individual case.' One 
may, therefore, draw the conclusion that the length of the first stage of 
labor has no appreciable effect on the blood loss of the third stage. 

Second Stage (Fig. 4). — The tendency toward upward inclination 
of the blood loss in the cases with a longer second stage of labor is some- 
what more evident than was true of the first stage. Looking at the 
curves as a whole, however, this tendency is not very marked. The 
coefficients, with the exception of the Calkins series, are not large. 
When one recalls that forceps delivery with its frecpient episiotomy or 
second degree laeeration is much more common with a long second stage 
than vitli a short one and then remembers tliat operative delivery ma- 
terially increases the blood loss this upward tendenej' in the curves 
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becomes of little sig'iiifieance. The average increases in blood loss from 
forceps deliA'cry and from lacerations are sliown in Table I. 

Table I 


CALKINS PLASS 

Low forceps 90 c.e. / ^ ^ 

Median forceps 230 c.e. \ 

First degree laceration none 45 c.c. 

Second degree laceration 40 c.e. 70 c.c. 

Episiotoniy 70 c.c. 55 c.c. 


When one analj'zes spontaneous deliveries separately one finds no 
definite tendency toward increased blood loss with prolongation of the 
second stage (coefficient is +.060 +.032). It is probably safe to conclude 



Pig. 4. — Sliowing lengtl) of second stage, in minutes. 


that the length of the second stage of labor (without opci'ative inter- 
ference) has no particular effect on the blood lost. This is certainly 
true as far as application to the individual ease is concerned. 

Third Stage (Pig. 5). — Here we find a very definite tendency toward 
increased blood loss with the longer durations of this stage of labor. 
This tendency is evident in each of the three curves and also in each 
of the three coefficients. In tlie Litzenberg scries the increased blood 
loss amounts to about 150 c.c. for a forty-minute third stage as against 
a real short third stage. The coefficients vary from five times the 
'' probable error in the Calkins series to eleven times the probable error 
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ill the Litzenberg series and are all well over +.100. This tendency to- 
ward increased blood loss with prolongation of the third stage is 
sirffieiently definite to make itself felt in a practical way in the in- 
dividual patient. One may find, of course, numerous exceptions but 
they are not sufficiently frequent to disprove the general statement. 
Jiloreover, good management of a prolonged third stage can nullify, and, 
no doubt, frequently does prevent the occurrence of excessive blood loss 



in a long third stage. The point to be gained in this discussion is that, 
other things being equal, a short third stage is more apt to result in a 
small blood loss than is a long third stage. 

SIZE OP CHILD 

Fig. 6 shows a very definite relationship between the height of the 
child in centimeters and blood loss in cubic centimeters. There is a 
very definite upward trend in the curves, this being perliaps more 
marked in the Litzenberg series than in the Calkins series. The eo- 
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efficient, lio-vvever, is large in both instances, being seven times its prob- 
able error in one case and eight times its probable error in the other. 

Similar results are shown in Fig. 7 concerning the weight of the 
child. A definite upward trend in the curve of each of the three series 
is present. The correlation coefficient varies from seven times its prob- 
able error to thirteen times its probable error. It is interesting to note 
that analysis of primiparae and mnltiparac separatelj^ (Fig. 8) shows 
that weight of the baliy is a much more important item in determining 



Fig. S. — Showing comparative weights of cliiUlren in multiparae and priniipaiac. 


blood loss in the first labor than it is in subsequent labors. The pitch 
of the curve for primiparae is approximately twice as steep and the 
coefficient twice as great as the eoiTcsponding figures for multiparae. 
Size of the child, then, is a rather important factor in determining 
blood loss. Ahlfcld has jn'cviously called our attention to this rela- 
tionship. 

MISCELLANEOUS 

Length of Pregnaneg. — Fig. 9 reveals a rather definite connection be- 
tween the length of gestation and the blood loss. The pitch of the curves 
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and the size of the coefficients are, liowevei’, not as great as those for 
height and weight of the child. It is i)rol)able, therefore, that length of 
pregnancy has a bearmg on the blood loss only in that with longer 
pregnancies the child is larger and for practical purposes we need not 
consider the length of pregnancy biit rather the size of the child. 

Size of the Placenta (Fig. 10).— Whetlier one considers the weight 
of the j)laeenta or the area of its maternal surface one finds a rather 
definite relationship between size of the placenta and blood loss. Here 




Pig. 9. — Showing length of gestation, in days. 


again placental size seems to be more important in the primiparae than 
it is in the multiparae. In fact, the relationship in mnltiparac might be 
subjected to a slight doubt as the coefficient is only five times its prob- 
able eri’or. Ahlfeld also noted the relationshix) between size of the 
placenta and blood loss. 

Stature of the Mother . — Height and weight of the mother was found 
to have some considerable bearing on blood loss as stated in the pre- 
liminary report. Size of the pelvis was thought not to be a factor. No 
additional data is available at the present time. 



.104 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

SUMMARY 

It would seem from the foregoing that age and parit}’ liave no effect 
on the lilood loss at delivery. Length of labor, except for the length of 
file third stage, has also no demonstrable influence. The important and 
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Fig. 10. — Showing weight of placenta in grains. 

uncontiollable factors materially influencing blood loss arc stature of 
the mother and stature of the eliild. These, along with duration of the 
tliiid stage of labor, seem to account for most of the variation in blood 
loss in women delivered spontaneously and without severe laceration. 
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There seems to be no difference of opinion on the point that there is 
no blood loss until after placental separation and that attempts to ex- 
press the placenta before it is completeby separated are ill advised. In 
order to have perfectly reliable information on the qnestion of the 
duration of the third stage one should really study that portion of the 
third stage between the time of separation and the time of expulsion of 
the placenta. Inasmuch as there arc no data on this point in any of 
the three series of eases studied this must remain a matter for future 
investigation. It seems quite likely that a very close relationship will 



Fig. 11. 


be found between the duration of this latter part of the third stage 
and the amount of blood lost. It would seem that several clinicians 
have come to this conclusion from clinical observation. The technic, 
or management, of the third stage of labor, as practiced by them, 
stresses the necessity for expulsion of the placenta as soon as it is 
definitely separated. Authorities are agreed that it is necessary to ex- 
press the placenta from the lower genital tract in the vast majority of 
cases. The technic of this cxiiression is of some importance. Squeezing 
the uterus would seem to be of equal importance to downward pressure. 
In fact, too much downward pressure should be avoided. We agree 
with Watson that, ‘‘in cases where forcible attempts at expulsion of 
the placenta are made in such a way as to push the uterus down into 
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the pelvis and make tlie cervix actually protrude at the vulva there 
is a grave danger of infection.” The massage, so often neeessaiy fol- 
lowing the delivery of the placenta, should also be performed with care. 
It is suggested that massage from side to side on the anterior aspect 
of the body of the uterus below the fundus (Fig. 11) is preferable in 
that (1) it is cjiiite as effective in producing contraction of the uterus 
and (2) it tends to keep the uterus up out of the pelvis. Both before 
and after the separation and delivery of the placenta it seems quite 
necessary that the attendant or his assistant keep the hand constantly 
on the uterus as there are numerous cases where marked softening and 
enlargement of the uterus will take place in the space of a few sec- 
onds’ time. Such a softened and enlarged uterus is often quite dif- 
ficult to handle in that it does not respond readily to massage or to the 
use of drugs and, consequentl.y, there is a considerable blood loss be- 
fore the uterus is again brought into firm contraction. 

We should like to suggest the following technic for the management 
of the third stage of labor: 

Immediately upon the birth of the baby the fundus is carefully 
located by the obstetrician, or an assistant, and is held constantly until 
the placenta is separated and expressed and bleeding thoroughly con- 
trolled. Care is taken not to massage the uterus mdess there be evidence 
of considerable softening or actual bleeding. Of the signs of placental 
separation beginning bleeding (excluding cervical bleeding) would seem 
to be the most important. As soon as there is evidence of placental 
separation, the organ should be expressed by squeezing the uterus and 
maldng moderate downward pressure. This separation of the placenta 
takes place in the large majority of cases in from one to five minutes. 
Immediately following the deliveiw of the placenta firm contraction of 
the uterus should be produced by (1) the administration of pituitrin, 
hypodermically, and (2) moderately vigorous massage of the uterus. 
Tliis massage is probably more important than the pituitrin. The uterus 
should be watched closely for at least one hour following delivery. 
Ergot may also be given (hypodermically?) at the discretion of the 
obstetrician. At the end of one hour all clots should be expressed 
from the uterus and vagina. 

It is belieA’ed that this technic, carefully carried out, should result 
in an average loss of not more than 150 cubic centimeters of blood. 
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A COMPARISON OP THE RESULTS OP SURGERY AND OP 
RADIATION IN THE TREATMENT OP CANCER 
OP THE CERVIX 


An Analysis of 200 Cases Subjected to Radiation Treatment 

By Thomas E. Jones, M.D., Cleveland, Ohio 
(From ihe Cleveland Clinic) 

GENERAL DISCUSSION 

A REVIEW of 325 cases of eavehioma of the cervix in which the 
patients wci’e examined, treated, and observed personallj’’ between 
the years 1920 and 1929, inclusive, discloses the fact that in the cases 
seen in 1929 the disease was just as far advanced as in those seen in 
1920, notwithstanding the numerous articles which have been written 
on the subject and tlic pulilicity given it by the Society for the Control 
of Cancer. 

It has been correctly stated that for many years women have refused 
operation for cancer of the cervix because they felt that it was useless 
because of the frequent early recurrence. The extensive, successful use 
of radium within the past ten years should have eliminated this ob- 
jection, but nevertheless the fact still remains that patients with this 
condition are presenting themselves too late for a cure to be ac- 
complished. Moreover, the attempt to treat these advanced cases with 
radium has had a tendency to bring this method into disrepute because 
the pain with which the late stages of the disease are attended is be- 
lieved by the laity to be due to a radium burn. Por this reason many 
Iiatients refuse radium treatment. 

In most cases thorough questioning reveals the fact that the patient 
did consult a physician from four to six months before the disease was 
recognized and proper treatment instituted. If a patient consults her 
family physician because of some supposed menstrual disorder, he 
must assume the responsibility and convince himself by a thorough ex- 
amination that there is or is not an existing pathologic condition; and 
if there is, the patient should be treated promptly. Consultation with- 
out proper examination leaves the patient with a false sense of security 
which leads to a delay of several months. 

Investigation has also disclosed the fact that simple hysterectomy for 
carcinoma of the cervix is still in vogue in many smaller localities, 
whereas in most of the larger towns and clinics througliciit the eoiiuti-y it 
is generally conceded that radium and x-ray are the preferred methods 
of treatment. It would seem that ease of communication through medical 

1S7 
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meetings and journals in the present age should have accomplished more 
than it has during the past ten years. 

I think it quite safe to assume that the major controversy regarding 
the relative merits of surgical and radiation treatment for cancer of 
the cervix is settled. It is generally agreed that surgery is excellent 
treatment for early eases, but these are so few as to be almost disre- 
garded. It is also quite fair to say that radiation will cure as many of 
the early cases as will surgeiy, without an 3 ^ mortalit^^ or morbidity. 

Before the Medical Society' of tlie State of New York in 1920, Eeuben 
Petersen presented a paper on “Radical Abdominal Operation for Car- 
cinoma of the Cervix” in which lie reported that 40.09 per cent of his 
patients who were operated upon ivere permanentl}^ cured. However, he 
operated upon onty 60 of 380 patients. In reality, IS patients, or 4.7 per 
cent of the whole numlier, were cured. Fourteen died as the immediate 
result of operation. In view of prcsent-da.y statistics, it is quite clear 
that if this grouji of 380 patients had been treated with radiation, the 
percentage of cures would have been considerablj’ higher. 

Wertheira, who developed the radical operation for carcinoma of the 
cervix and whose experience is greater perhaps than that of aiy other 
surgeon, found an operabilitj^ of 48 per cent and was able to effect a 
five-.year cure in 18.04 per cent. This means that out of 100 patients 
seen, 48 were operated upon. Allowing for a minimum mortality of 12 
per cent, 42 patients would survive operation. Eighteen per cent of 
tliese patients were cured, which in realit.y means 9 out of the original 
100 eases. 

Norris, professor of gynecology at the University of Pennsylvania, makes the 
following statement : ‘ ‘ tt’e prefer radiation because when carefully analyzed, the 

end-results of surgery are no better than if as good as those secured by radiation? 
In the Clark Clinic we have not submitted a case of cancer of the cervi.v to 
hysterectomy for live years, and this, despite the fact that Dr. Clark was one of the 
pioneers in the radical operation.” 

Crossen states tliat his general plan of treatment of cancer of the cervi.v is to 
give a heavy dose of radium and follow this with deep x-ray therapy. 

Kelly says: "On account of the numerous distressing recurrences even in the 
hopeful group (carefully selected cases of cancer of the cervix) there is a grondng 
inclination to decline operation in favor of radiation. ’ ’ This statement from a 
man having such a large surgical experience should carry a great deal of weight. 

G. G. IVard, Woman’s Hospital of New York, makes this statement: "The 
morbidity results of the radical operation — ^fistula, thrombosis, suppuration, etc. — 
are not to be forgotten.” He believes that in the very early stages of the disease, 
surgery will effect as many cures as will radium, but only at the expense of high 
primary- mortality and greater morbidity. He has not performed an operation 
for carcinoma of the cervix since 1920. 

Lynch, of the University of California, remarks: "Surgery should be restricted 
rather than developed, since it is amply proved that the results of radium and 
x-ray in the treatment of borderline cases far .surpass those of surgery, and most 
of the cases fall in this group.” 
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W. J. Mayo states: “Cancer of the cervix in the earliest stages is certainly 

as well treated by radium as by hysterectomy, and in the advanced cases where 

hysterectomy is not possible, radiotherapy will occasionally yield splendid local 
results; even though metastatic processes later appear without local recurrence, the 
benefit is as lasting as could be produced by the knife.” 

The opinions of these eminent men cannot be disregarded and it is 
reasonable to say that nntil some better treatment is discovered, radia- 
tion therapy is the best treatment for cancer of the cervix. 

ETIOLOGY AND PROPHYLAXIS 

The etiology of cancer of the cervix (or of any other part of the 

body) is not Imoivn, and it is not within the scope of this paper to 

discuss the various theories that have been advanced regarding it. We 
can only analyze as thoroughly as possible the conditions existing in 
the area in which cancer has become engrafted. The established rela- 
tionship between chronic irritation and cancer gives hope that better 
obstetric care and surgical prophylaxis in the treatment of ulcers and 
tears will reduce the incidence of cancer of the cervix. 

In a series of 5,000 eases studied by Graves, in which cervical repair 
had been done, only 4 patients later developed malignancy. While 
these figures have not been cheeked with an equally large series of 
cases, they furnish sufficient proof that repair operations, properly 
performed, are a, most effective prophylaxis against cancer of the cervix. 
However, advanced cases will continue to be seen, and greater efforts 
must be made to improve the present methods of treatment. 

DIAGNOSIS 

Pain, hemorrhage, and an odorous discharge are undoubtedly symp- 
toms of carcinoma of the cervix, but generally of a hopeless case. There- 
fore, the condition must be recognized before these symptoms appear. 
Any deviation from the normal menstrual cycle must be investigated and 
any discharge must be accounted for. The simplicity of the equip- 
ment for the pelvic examination, the fact that the cervix is easily 
accessible for inspection, and bearing in mind the fact that any dis-' 
charge is pathologic, should render the diagnosis of carcinoma of the 
cervix a very simple matter for every physician. In ease of doubt, 
we feel certain that biopsy does no harm. 

CLASSIFICATION 

Anyone who has treated a large group of eases is at once impressed 
by the varied, individual differences in resistance to cervical cancer, 
but as Bumam points out, “Neither the nature of normal body defenses 
nor Imowledge as to how to amplify them is at liand. ’ ’ 

Broders developed a method of evaluation of histologic malignancy 
by which the prognosis of a case can be expressed on a numerical basis. 
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dividing the cases into four groups according to the degree of cellular 
differentiation, the mortality rising correspondingly to the decrease in 
differentiation. The one drawback to this method is that this sort of 
work is necessarily subject to personal equation, and is difficult to 
standardize, just as a certain type of operation is difficult to standard- 
ize. Direct, personal contact with Broders would be necessary in order 
to develop a precise duplication of his method. 

Stimulated by the excellent work of Broders, a tremendous amount 
of investigation is being carried on for the purpose of determining 
whether there is any definite relationship between the histologic struc- 
ture of a carcinoma and its malignanc}’’, and to try to deduce from 
this finding the best form of treatment for the particular type of con- 
dition in question, and to determine the prognosis. 

MartzlofE has carried on investigations relating to the predominant type of cell 
present, and from a stud}’' of 387 cases he concludes that the histomorphology of 
the predominant types of cells in epidermoid cancer of the cervix is important, as, it 
indicates the relative malignancy of a given tumor. From his study he proved 
that the spinal cell type of cancer is the least malignant, the transitional cell type 
the next in order of increasing malignancy, and the fat spindle cell type, the most 
malignant of all. However, we know that pathologists frequently differ as to the 
classification of an individual cell. Hueper objects to Martzloff’s method on the 
ground that the evaluation of histologic malignancy based on only one factor is 
incomplete and incorrect. He believes that a carcinoma is not sufSciently character- 
ized by the cell type alone; the amount of anaplasia must also be taken into con- 
sideration, 

Hueper has developed a technic of evaluation of histologic malignancy based on 
twenty factors which are recognized as being characteristic of differentiation and 
anaplasia, and which are evaluated on a percentage basis. The sum of these results 
translated into numerical values he calls “histologic malignancy index" or “histo- 
logic malignogram. ” He believes that this method is freed to a large extent from 
the influence of personal experience and interpretation through the introduction of 
well-defined standards, so that a duplication by other workers is made possible. 
This is an elaborate piece of work and undoubtedly ■will go far toward solving the 
problem, but again, for routine work, it probably is not practical. However, it is 
to be hoped that from all these investigations 'will come eventually a simple formula 
.which will help the clinician to classify his cases more intelligently and thereby im- 
prove his end-results. So far we have not attempted to grade our malignant cases. 

Merely the classification of the malignancy according to histologic 
structure does not, however, tell the story of the end-result. It is 
important also for the clinician to classify his cases according to the 
extent of the disease. A Grade 1 malignancy ivith }vide extension 
would not be expected to have the same chance of cure or of palliation 
that a Grade 3 or 4 would have, if it were absolutely confined to the 
cendx. 

An effort is being made to standardize the many classifications of 
malignancies which are in use at the present time. Some clinicians 
classify them merely as operable, borderline, or advanced; others divide 
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them into four groups and some into five groups. For working pur- 
poses, we believe that the classification into four groups made by the 
American College of Surgeons is quite practical, except in regard to 
the question as to whether or not the broad ligaments are involved. 
Very frequently it is impossible to decide whether the condition is in- 
flammatory or whether it is malignant. The case of recurrent carcinoma 
of the cemdx after hysterectomy (complete or supravaginal) should 
also be segregated from the primary cases. 

RATIONALE AND TECHNIC OF RADIUM THERAPY 

For practical purposes, the simple idea that radiation is a means of 
destroying cancer cells without too much injury to the normal cells is 
a good working hypothesis, but by reason of our accumulating loiowledge 
of the physics of radiation, and of the biologic effects of radiation, we 
are being led to a better understanding of its action. In brief, radium 
has a threefold action on malignant tissue. It affects (1) the cancer 
cells (2) the connective tissue, and (3) the blood and lymph vessels. 
The action on the cancer cell is shown microscopically by swelling and 
vacuolization of the protoplasm and by shrinking of the nuclei. This 
is followed by phagocytosis and absorption and replacement by a homo- 
geneous connective tissue. This contracts and affects the lymphatic 
and smaller blood vessels and starves the growth. 

There is not sufficient time to enumerate the varieties of technic 
which have been used since radium therapy was instituted nor to 
mention all the men who have contributed to the advancement of our 
present knowledge. Suffice it to say that there are two entirely different 
schools of thought in regard to the method of treatment. In one the 
opinion is that it is best to give large massive doses in a short space 
of time, preferably in one, or at most, two sittings. The other is that 
it is preferable to give very small doses over a longer period of time. 
I believe that most of the large clinics in this country favor the former 
opinion, while the latter group is led by Regaud of the Radium Institute 
of Paris. This difference of opinion will undoubtedly be settled be- 
fore many years, after the results of both methods are compared. 
Standardization of radium dosage for uterine cancer is impractical, 
dosage and technic must vary \vith the character and location of the 
involvement. 

The technic followed in the Cleveland Clinic has varied very little 
during the past ten years, the only change being that since we have had 
a larger amount of radium available, we are giving larger doses over 
a shorter period of time, and we try to give the complete dose at one 
sitting, whereas previously the total amount of radiation was given 
in two doses. The average dose given in our earlier cases was 4200 mg. 
hours distributed evenly in and against the cervix. In our later eases, 
since we have combined radium with high voltage x-ray, the average 
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dose is about 3,600 mg. hours. Our standard screen is made of brass, 
one and one-half mm. in thickness, and this is encased in a rubber tube 
3 mm. thick. At the present time we place a tube in the fundus as 
well as in the cervix, because in our earlier cases we found frequently 
that a patient would be free from symptoms for a year or so and then 
suddenlj’- have bleeding and discharge, and examination would reveal 
a large undermined cavity at the upper end of the vagina due to the 
fact that the radium had not been placed high enough in the cervical 
canal. From this finding we are led to believe that an anesthetic is 
necessary in order to estimate the extent of the growth, and also to 
place the radium accurately in proximity to the growth. It is some- 
times impossible, even when the patient is under an anesthetic, to place 
a tube of radium high in the cervical canal. 

In addition to the radium tubes placed in the fundus and cervix, 
two or three tubes are placed against the cervix and these are held in 
place by pacldng the vagina tightly with gauze. If the growth is of 
the cauliflower variety, it is frequently curetted away or radium needles 
are placed in it. A catheter is then placed in the bladder to keep it 
empty and therefore as far away as possible from the radium. Care 
should be taken in transferring the patient from the table to the cart 
and from the cart to the bed. We believe that bending and twisting 
of the patient during the transfer will dislocate the vaginal tube and 
may account for bladder and rectal symptoms. The best method is to 
place the cart alongside the table and slide the patient on to the cart 
by a sheet, and from the cart to the bed in the same manner, so that 
the position of the patient is unchanged throughout the procedure. We 
have not used gold seeds in the treatment of any of these primary cases, 
but thej’' are of great value in the treatment of recurrences, because their 
action is more or less localized. Large, heavily filtered doses frequently 
are hannful in the treatment of recuri’ence. We have not had any 
experience in placing gold seeds in the broad ligaments by laparotomy. 

We have tried numerous remedies for radium siclmess but none is 
entirely satisfactory. Many patients have no sickness even after large 
doses of radium. In some cases the siclmess is due not to radium but 
to the anesthetic or to the morphine which is given for pain or discom- 
fort. 

The majoi’ity of the patients are able to leave the hospital the day 
following treatment imless they live some distance away. They are 
instructed not to be too active and to take a douche once or twice daily. 
They are given an appointment to return in three or four weeks for 
high voltage x-ray therapy which is administered by Dr. Portmann. 
The treatment is given in four or five doses over a period of four or 
five days. In 1925, we gave the x-ray treatment in two doses on the 
days immediately following the radium treatments, but we soon found 
that this method did not give satisfactor 3 ’ results, for statisties show 
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that in that year the duration of life after radium treatment was 
greatly reduced and the patients led a very miserable existence on ac- 
count of rectal and bladder symptoms. 

After patients have been treated we make an effort to have them 
return at monthly intervals for three months, and after that, every, 
three months during the following year. If local recurrences develop, 
they are treated with seed implantation. If the recurrence is deep, 
x-ray therapy is repeated, with marked relief for a time. In cases in 
which there is no ureteral involvement, but pain is referred down the 
legs, we plan in the future to do a chordotomy, just as a gasserian 
ganglion operation is done for relief of pain in cases of extensive 
malignant disease of the face. 

We have always taken the stand that surgery following apparent cure 
by radium therapy is not only unnecessary but is frequently disastrous, 
and many surgeons who employed this procedure from five to ten years 
ago have now abandoned it. Neither should radiation be relied upon to 
offset the disaster of an incomplete operation. 

COMPLICATIONS 

The chief complications in the treatment of carcinoma of the cervix 
by radium are hemorrhage, sjTnptoms referable to the rectum and 
bladder, and fistulae (urinary and fecal). 

Hemorrhage may be due to the natural progress of the disease or 
to ulceration caused by the radium. We believe the former is the usual 
cause. In the most serious cases packing and transfusion are sufficient 
to control the hemorrhage. 

Bladder and rectal symptoms are of two types — early and late — and 
it is quite important that they should be recognized. It is reasonable 
to assume that if a sufficient dose of radium is given to cure carcinoma 
of the cervix, it will also be sufficient to produce an erythema to the 
rectum or bladder. Very often this erythema is slight and passes 
unnoticed unless the patient is questioned. If it is severe, it is evidenced 
by a slight burning sensation and a desire to go to stool or to void 
somewhat more frequently than usual. In the mild cases, the condition 
, usually clears up in ten days or two weeks, but in the severe eases from 
four to six weeks may be required. It is in this latter group that the 
late rectal and bladder complications develop, usually six or eight 
months after the initial radiation treatment. These late sj^mptoms are 
frequently mistaken for a recurrence of the carcinoma, and if the patient 
is treated for recurrence, irreparable damage will result. A clue to 
the true state of affairs is found in the fact that the symptoms are out of 
all proportion to the findings. There is severe pain and tenesmus and 
the stool contains considerable blood and mucus. Digital examination 
causes greater pain than in the ease of recurrence. The patient is not 
cachectic. Proctoscopic examination reveals a puckered up scar or small 
ulcer at about the level of the cervix with telangiectasis and considerable 
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redness of the mucosa. The condition may be compared to an over- 
treated area on the sldn which is healed by the formation of scar 
tissue through which fine vessels may be seen to course. In the rectum 
the scarring is subject to trauma and infection with subsequent ulcera- 
tion which causes the late symptoms. 

The same is true in the ease of late bladder symptoms. Cystoscopie 
examination will reveal an area of intense redness and sometimes ulcera- 
tion. We have observed several cases of this type over a period of 
months, and a few over a period of two years. Occasionally the urinary 
salts will be found deposited in the slough in the bladder and stones 
■will be formed. 

For the rectal symptoms the treatment consists of rest in bed, clean- 
liness of the lower bowel, and the injection of three or four ounces of 
warm olive oil into the rectum twice a day. Occasionally an opium 
suppository is necessary. 

For the bladder symptoms we recommend rest, irrigation of the 
bladder, and the instillation of gomenol. 

Some of these bladder and rectal complications may take from four 
to six months to clear up. 

Fistula . — ^We know that the natural progression of carcinoma of the 
cervix -will cause a certain number of fistulae into the rectum or the 
bladder. In some of our earlier cases fistulae may have resulted from 
treatment of the carcinoma, but we feel certain that -with our present- 
day Imowledge and our improved methods of treatment, the incidence 
of fistula wiU be lower than in cases in which the patient has received 
no treatment at all. If the fistula appears soon after treatment we in- 
terpret it as being due to destruction from the disease. If it appears 
late, and there is no evidence of recurrence of the carcinoma, it is 
probably due either to progressive ulceration or to the later complica- 
tions mentioned above, and hence is the direct result of radium treat- 
ment. 

The method of treatment of a fistula in the rectum must depend upon 
its size and the amount of inconvenience experienced by the patient. 
A small fistula may not require treatment. If a large fistula is present, 
it may be advisable to do a colostomy before attempting to repair it, and 
close the colostomy if and when the repair is successful. 

The urinary fistula is more annoying on account of the constant flow 
of urine. If the fistula is small, it can easily be repaired by operation. 
If it is irreparable, the patient would be made more comfortable by 
transplantation of the ureters into the sigmoid. 

END-RESULTS 

The statistics reported from the United States and abroad in regard 
to the end-results of treatment for carcinoma of the cervix are too 
numerous to be published separately, but if they are combined into 
one group, the following results will be sho^vn: 
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Five-year cures 25 per cent 

Clinical cures — ^three years 35 to 40 per cent 

Clinical cures — less than three years about 50 per cent 

From the series of 325 cases here reported, 11 were pronounced hope- 
less and no treatment was advised. This decision wonld seem to have 
been justified by the fact that in these 11 cases the average duration of 
life was only six weeks. Twelve patients refused treatment or went 
elsewhere. . Twenty-three patients had been treated elsewhere and re- 
ferred back to the Clinic. Thus, we attempted to cure or palliate the 
disease in 97 per cent of our cases. 

Below are shown in tabular form statistics of 241 eases of primary 
carcinoma of the cervix treated in the ten-year period from 1920 to 
1929, inclusive. 



YEAR 

TREATED 

TRACED NO. 

PER CENT 

YEARS 

DEAD 

DURATION OF LIFE 





Living Over Five 

Tears 




m • i 

8 

8 

2 

25 

9 

6 

11 months 



17 

15 

4 

24 

8 

13 

104 months 


B ^ s « 

22 

21 

5 

23 

7 

17 

1 6 months 


B • i » 

26 

23 

5 

20 

6 

21 

17 months 


1924 

24 

21 

8 

33 

5 

16 

18 months 



97 

88 

24 

25 

5 

73 

14i months 





Living — 

Three to Five Tears 



■ 

■in s ■ 

21 

17 

5 

25 

4 

16 

10 months 

■ 


30 

25 

9 

30 

3 

21 

13 months 



51 

42 

14 

274 


37 

114 months 

Living — Less than Three Tears 


1927 


26 

10 



22 

14 months 




10 

6 



7 

12 months 


1929 


42 

35 



13 

— months 



93 

78 

51 

54 


42 



It will be seen that of 97 patients treated over five years ago 25 
per cent are alive and well. Patients not traced are counted as dead. 
The average duration of life of patients who died was fourteen and 
one-half months. Fourteen, or 27^ per cent are living from three to 
five years, and 54 per cent are alive from one to three years following 
treatment. 

In conclusion, it is to be hoped that eventually the disease will be 
recognized earlier, and this, combined with our increasing knowledge of 
the behavior of cancer and our improved technic of treatment, will 
increase our curability rate. 
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Jones, E. M.: Affections of the Eonnd Ligament with a Eeport of a Case of 

Double Tuberculous Hydrocele. Minn. Med. 13: 247, 1930. 

Besides an extensive review of the affections of the round ligament with special 
reference to tumors, the author reports a case of tuberculous hydrocele, the only 
case on record as far as he has been able to determine. It occurred in an eighteen- 
year-old unmarried girl, who had noticed swellings in the inguinal regions gradually 
increasing in size over a period of a year, accompanied by pain and dysuria. 
The masses were soft, presented at the enlarged external inguinal rings, could be 
easily reduced, and transmitted a slight impulse on cough. Urinary and pelvic 
examinations were negative. At operation the cystic masses were found to extend 
to the internal rings, were densely adherent to the posterior wall of the canal, 
but did not involve the peritoneum. They were removed and the patient made 
an uneventful recovery. Pathologic examination showed the specimens to be cyst- 
like sacs, the left multilocular, and the right unilocular, both filled with yellow, 
gelatinous material. The walls showed numerous miliary tubercles. There were 
no abnormal findings in the patient to account for the condition, even though 
careful and complete subsequent examinations were made. The only significant 
feature was a history of repeated attacks of pleurisy which in the author’s opinion 
represents an old tuberculous infection. 


Prank Spielman. 



THE SEDIMENTATION RATE IN GYNECOLOGY AND 

OBSTETRICS* 


Results by the Modified Westergren Technic in Over 2000 
Determinations on 1100 Persons 

By Albert Mathieu, M.D., Frank E. Trotman, M.D., Howard D. 
Haskins, M.D., Edwin E. Osgood, M.D., and Joyce Albert, M.D., 

Portland, Oregon 

(From the Departments of Gynecology, Obstetrics, and Biochemistry of the 
University of Oregon Medical School) 

T he recent development of a rapid and convenient method for the 
determination of the sedimentation rate of the red cells’^ led us to 
make this study to discover the diagnostic value of this particular 
technic and to establish as a basis for comparison typical figures for 
the different conditions included in the fields of obstetrics and gyne- 
cology. A total of 2100 tests on 1145 persons form the basis for the 
conclusions here pi*esented. Of these, 220 tests were on healthy 
women. The results in medicine, surgery, and the other specialties 
will be presented elsewhere.^ 

Since the extensive literature has been reviewed recently by Pahreus® 
and others,® it will not be discussed here. 


DISCUSSION OP current METHODS 


A large number of methods have been devised, all of which give re- 
sults of clinical value. Each, however, has at least one disadvantage. 
In the case of the methods that require sedimentation to a definite 
point, the necessity of making frequent observations is a distinct dis- 
advantage. Methods that require sedimentation for longer than one 
hour are not so desirable as the short time method described in this 
paper. In those methods in which test tubes are used, the cleaning of 
the tubes is difficult. All these methods require a special dilution of 
the blood with anticoagulant solution which constitutes not only an 
extra step in the procedure, but introduces another possible source of 
error. We consider dilution of the blood undesirable if it can be 
avoided. 

THE METHOD USED IN THIS WORK 


A recent modification^ of Westergren ’s method by H. D. Haskins, 
P. E. Trotman, and E. E. Osgood was chosen for this work because it 
eliminates the above listed disadvantages. The only pieces of appara- 


•AcUnowledgement is due P. Blakiston’s Son & Co.. Inc.. Philadelphia.' for permis- 
sion to ^clude in this arUcle excerpts from the Textbook of Laboratory Diagnosis, by 
Edwin E. Osgood and Howard E. Haskins. 
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tus required are pipettes^' graduated from 0 to 200 mm. at tlie tip, and 
a rackt for supporting them in a vertical position. (Figs. 1 and 2.) 

The technic is as follows: Draw well-mixed oxalated venous blood up to the 
zero mark on the pipette, wipe the excess blood off the tip, and insert in the special 
rack. Press the tip of the pipette against the rubber before releasing the finger. 
Note the upper level of the blood if it is not exactly at the zero mark and record 




the time; read the upper level of the red cells at fifteen and forty-five minutes 
after the start. If the red cells do not form a sharp layer, estimate the correct 
level. 

Since this method is one of those included in the uniform system 
of hematologic methods for use with oxalated venous blood,^ recom- 
mended by E. E. Osgood, H. D. Haskins, and F. E. Trotman, it is done 
on the same blood sample that is used for other hematologic or blood 
chemistry methods. No dilution of the blood is made. The test tube 


•Obtainable from Arthur H. Thomas Co., Philadelphia (Specification No. 1710 C). 
tObtainable from National Appliance Company, 211 Oak St., Portland. Ore. 
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in wliicli the blood is collected should contain 2 mg. of powdered 
potassium oxalate for each 1 c.e. of blood to be drawn. The report 
can be ready in forty-five minutes after the blood reaches the labora- 
tory, After it is once set up, the technician need look at it only 
twice,- once at fifteen minutes, and once at forty-five minutes, thus 
saving considerable time. Only 1 c.c. of blood is required. The 
tubes are more easily cleaned than the ordinary 1 c.c, pipette. 

METHOD OF KEPOETING RESULTS 

Early in this work the distance traversed by the top of the red 
cell column in the thirty minute interval between the fifteen and 
forty-five minute readings was chosen as the best indication of the 
true sedimentation rate, and this form of reporting the rate has been 
retained in this paper. Study of our completed figures reveals, how- 
ever, that in certain eases, more information is gained when both the 
fifteen minute and forty-five minute readings are reported. 


SEDIMENTATION BATE IN PHECNANCV 



Pig. 3. 

NORMAL VALUES 

Studies of two hundred healthy nurses have established a rate of 10 
mm. (e.g., 5 mm. in fifteen minutes and 15 mm. in forty-five minutes) 
as the extreme upper limit of normal. Ninety per cent showed rates 
of less than 7 mm. The variations between different phases of the men- 
strual cycle were too slight to be considered separately. A rate more 
rapid than 10 mm. should be interpreted as abnormal even during 
menstruation. 

OBSTETRIC PATIENTS 

The results are presented in Table I and Pig. 3. Note that unless 
there are other complications, the sedimentation rate in the pregnant 
woman remains normal until the third month, at which time an in- 
crease usually begins. Prom this time on, in most eases, it increases 
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thi’oughout pregnancy, reaching a high point in the tenth month. In 
eight patients (2.7 per cent of the prenatal cases) an unaccountably 
slow rate persisted throughout pregnancy. 

The average sedimentation rate in uncomplicated postpartum cases 
is somewhat higher than that of the tenth prenatal month. It then 
gradually decreases and in the uncomplicated case reaches normal 
at about the end of the fourth week. We have studied a series of 
thirteen postpartum cases complicated by such conditions as pelvic 
peritonitis, retained clots, pyelitis, thrombophlebitis, retained pla- 
centa, breast abscess, and infected perineal wounds. The average 
sedimentation rate in the second week in these eases was 75 mm. This 
gradually decreased as the patient recovered, and reached the normal 
in approximately the tenth to twelfth week, depending, of course, on 
the pathologic condition. 


Table I. Prenatal and Uncomplicated Postpartum Cases 


PRENATAL CASES 


MONTH 

TESTS 

AVERAGE 
30 MINUTE 
READING 

Second 

56 

10.3 

Third 

50 

14.8 

Fourth 

28 

21.8 

Fifth 

33 

21.2 

Sixth 

38 

27.3 

Seventh 

28 

34.6 

Eighth 

37 

38.4 

Ninth 

35 

39.1 

Tenth 

45 

40.5 


UNCOMPLICATED POSTPARTUM CASES 


WEEK 

TESTS 

AVERAGE 
30 MINUTE 
READING 

First 

88 

43.7 

Second 

25 

36.0 

Third 

10 

27.0 

Fourth 

7 

10.0 

Fifth 

5 

9.0 

Sixth 

4 

10.0 

Seventh 

1 

6.0 

Eighth 

5 

7.0 

Third month 

6 

9.0 

Total number of obstetric 


patients 


305 

Total number of tests 

537 


GYNECOLOGIC PATIENTS 

Abortion. — Sixty-two cases of abortion were examined. Of these 
only six eases showed a normal sedimentation rate. It has been our 
experience that in the absence of fever, infection, or leucocytosis 
(“clean” cases), the sedimentation rate returns to normal within 
fifteen days following curettage. We found that in cases of peri- 
metritis, pelvic cellulitis, and pelvic abscess associated with abortions, 
the sedimentation rate was most markedly increased. We have twenty 
readings of over 100 mm. (forty-five minute reading). In one case of 
abortion complicated by epidemic parotitis, the readings were 27 mm. 
in fifteen minutes and 143 mm. in forty-five minutes. A considerable 
increase in sedimentation rate apparently occurs even in patients with 
simple retention of uninfected products of conception. 

Tubal Pregnuncy . — ^In each of the eight cases of ruptured tubal preg- 
n^cy studied, the sedimentation rate was definitely raised. The aver- 
age of the five uncomplicated cases in the group was 22.5 mm., but in 
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Table II. Sedimentation Eates in Gynecologic Gases 


NO, OF NO. OF 

cases tests 


diagnosis 


AVERAGE SETTLING 
(MM.) IN THIRTY 
MINUTE PERIOD IN REMARKS 

THE UNCOM- 
PLICATED CASES 


62 

146 

Abortion 

38.6 


8 

22 

Tubal pregnancy 

22.5 

All ruptured. 

12 

13 

Sterility 

4.5 


6 

7 

Asthenia 

4.4 


138 

530 

Salpingitis 

42.3 

First test before treat- 




ment or operation. 

4 

10 

Pelvic abscess 

40.5 

First test before treat- 





ment or operation. 

39 

81 

Fibroid 

16.0 

First test before treat- 





ment or operation. 

14 

27 

Malignancy 

35.6 

First test before treat- 





ment or operation. 

55 

56 

Cervical erosions 

7.0 


17 

36 

Ovarian cysts 

11.0 


(16) 


Ovarian cysts 

5.0 

Exclusive of case of 
chocolate cyst. 

40 

43 

Trichomonas vag. vaginitis 

8.0 

23 

33 

Infection of Skene’s or 





Bartholin’s Glands 

22.0 ■ 


13 

13 

Froehlicli’s syndrome 

Normal 


12 

12 

Endometrium hyperplasia 

15.9 


80 

186 

Cystocele, rectocele, retro- 
version, and prolapse 

Normal 

Practically normal in 





most uncomplicated 





cases. 

96 

120 

Miscellaneous 

Varying 


619 

1335 





no case was the sedimentation rate as high as is nsnally found in acute 
or subacute salpingitis. Unruptured ectopic pregnancy would doubt- 
less give still lower rates. 

Sterility . — Twelve cases of sterility showed only one case in which the 
sedimentation rate was increased and that was complicated by bleed- 
ing uterine myomas. 

Asthenia .. — Sis cases were classified as asthenia, all of these having 
very low sedimentation rates, the average for the six being only 4 mm. 

Salpingitis . — There were 138 patients with salpingitis on whom 529 
tests were done. The average rate at the first examination was 42.3 
mm. We have found that the sedimentation rate is usually increased 
in salpingitis, both acute and subacute, and in pelvic cellulitis and 
pelvic abscess. Notwithstanding the average increase there are too 
many normal or low rates to give tliis test much weight in the differen- 
tial diagnosis between salpingitis and ectopic pregnancy. It does have 
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great value, however, as au aid in determining the progress of the in- 
dividual case. This is best shown graphically (Fig. 4). Note the 
great decrease in rate in each group in cases under medical manage- 
ment alone, prior to operation. 

It has been our custom for some time in cases of salpingitis to use 
the sedimentation rate test as the criterion for time of operation, i.e., 
we are convinced that the operation for salpingitis does not give the 
maximum good results and safety to the patient unless it be done when 
the sedimentation rate has reached normal. We feel that in salpingitis 

SALPINGITIS 



AVERAGE SEDIMENTATION (1 
CASES BEFORE MATTER MEDICAL 


GRODPS OF 

TREATMENT. (BErOK OrZWIil) 


this test is definitely more sensitive than the temperature record or the 
leucocyte count in determining when the infection has become “cold. 
By this means, our mortality rate has been reduced, our postoperative 
hospital days have been cut down, and practically all of our patients 
are operated upon without drainage. 

TJtenne Myomas . — From the thirtj'^-nine cases of uterine fibroids 
studied, we have reached the conclusion that uncomplicated uterine 
fibroids do not materially alter the sedimentation rate. On the other 
hand, degenerating tumors and those complicated by endometrial dis- 
ease or pol 3 T)s and those in which submucous myomas are causing 
bleeding, increase the rate as far as our experience has gone. 
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Malignancy of Ovary or Uterus. — There were 14 cases with an aver- 
age of 35.6 mm. Except in a case of small recurrent papilloma of the 
cervix, the rates were all markedly increased, a fact which gives the 
test definite value in the differentiation between such a condition and 
an erosion of the cervix. 

Cervical Erosion. — There were 55 cases classed as cervical erosion in 
the series. Among the complications observed which increased the 
rate were syphilis, hyperplasia of the endometrium, anemia, and in- 
fected tonsils or teeth. In the uncomplicated cases, the rate was 
normal. 

Ovarian Cysts. — There were 17 cases of ovarian cysts in the series. 
Simple, uncomplicated ovarian cysts appear not to alter the sedimenta- 
tion rate. One case of chocolate cyst of the ovaries gave a reading of 
12 mm. in fifteen minutes and 56 mm. in forty-five minutes, and at 
operation no other complication was found. 

Trichomonas Vaginalis Vaginitis. — ^There were 40 cases in this group. 
The rates in the uncomplicated eases were practically always normal. 
There was one case in which vaginitis was extremely severe and in 
which the sedimentation rate was 8 mm. in fifteen minutes and 39 mm. 
in forty-five minutes. There were 11 other cases with rates above 
normal. These were complicated by pyelitis, abortion, osteomyelitis, 
uterine fibroids, acute appendicitis, pelvic cellulitis, infection of 
Skene’s glands, and ischiorectal abscess. 

Infection of Skene’s or Bartholin’s Gla/)ids. — There were 23 cases 
examined. Here the sedimentation rate was always increased, strik- 
ing an average of approximately 22 mm. 

Froehlich’s Syndrome. — Thirteen such cases were studied. Of these 
the sedimentation rates were within normal limits with the exception 
of three cases, one complicated by syphilis and two with acute respira- 
tory infections. 

Cystocele, Bectocele, Retroversion amd Prolapse of the Uterus . — ^We 
examined 80 patients in this group. These conditions, when uncom- 
plicated, do not increase the sedimentation rate. Such complications 
as arthritis, severely infected tonsils, pregnancy, and severe endocer- 
vieitis tend to raise the rate above normal. 

Miscellaneous Cases. — There Avere 96 cases coming imder this head- 
ing. Obviously these conditions were variable. These tests were made 
in the routine examination of the patients and were indeed very helpful 
in making diagnoses. Whenever the sedimentation rate was increased, 
a condition was usually found to account for it. Among such condi- 
tions can be mentioned adenitis, syphilis, chancroid, cholecystitis, anal 
fistula, rectal abscess, hyperplasia of the endometrium, infected 
wounds, and hematomas. 

Postoperative Effects. — The sedimentation test has been frequently 
used by us postoperatively. We hai^e learned that the sedimentation 
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rate is increased during the healing process of the wound'' and that 
under normal conditions it gradually decreases. When this fall in the 
sedimentation rate does not occur, or if there is a rise, we search for 
and expect to find some complication, such as wound infection or an 
abscess or hematoma. Hence, routine postoperative sedimentation 
tests at frequent intervals are desirable. 

COMMENT 

In general, it may he said that the rate is increased after the third 
month of pregnancy until the fourth -week postpartum, and in condi- 
tions associated with infection, internal hemorrhage, or necrosis of 
tissue, and that the increase in rate is roughly proportional to the ex- 
tent and severitj’’ of the process. We have found that the injection 
of foreign protein also increases the rate. There are, however, so 
many causes of an increased rate and enough exceptions to the above 
rule, that it must he used with caution and without neglecting other 
available evidence in differential diagnosis. It has gi’eat value in fol- 
lowing the course of the individual ease, particularly in salpingitis. In 
the routine examination of a patient, the detection of a rate greater 
than is expected from the other clinical findings calls for further study 
of the case. This constitutes one of the greatest advantages of the 
test to the clinician. The ease Avith which such clues are obtained 
make the test rank Avith the clinical thermometer as an aid to accurate 
diagnosis. 

SUMMARY AND CONCLUSIONS 

The technic is given for an accurate test permitting a i*eport on the 
sedimentation rate Avithin forty-fiA’^e minutes after the blood reaches 
the laboratory. 

This test has distinct advantages OA'er other methods of determining 
the sedimentation rate for the patient, physician, and technician. 

Results of a large series of studies in normal Avomen and in gjme- 
cologic and obstetric conditions are presented. 

Its chief Amlue is as a clue to the existence of preAdouslj’’ unsuspected 
infection or malignancj^ and in folloAving the course of the individual 
case. 

Repeated determinations on the same indiAudual ai*e essential if the 
maximmn infonnation is to be obtained.* 
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OBSERVATIONS ON THE FUNCTIONAL MENSTRUAL 
DISTURBANCES OF ADOLESCENTS 


By E, D. Plass, M.D., Iowa City, Iowa 

(From the Department of Obstetrics and Gynecology, State University of Iowa) 

I N GROPING for added light on the menstrual disturbances of ad- 
olescents, we have studied the basal metabolic rate and the uterine 
curettings, as well as the size of the sella turcica, as revealed by the 
roentgen ray, and the physical proportions, as determined by Berkow’s 
formulas. In the latter two instances, it was necessary to run large 
series of controls to establish normals, so that this is merely a prelim- 
inary communication dealing with our limited findings. 

THE BASAL METABOLIC RATE 

It is well established that marked variations in thyroid gland func- 
tion, as shown by the basal metabolic rate, may have a profound effect 
upon the menstrual function, but it is not generally realized that minor 
variations may likewise apparentlj'' be significant. There is a tendency 
to minimize the importance of rates between -10 and -20 per cent, and 
to discount almost entirely those between zero and minus ten, although 
our experience would indicate that they are more frequent in adolescent 
menstrual disturbances than are larger variations. With both amenor- 
rhea and menorrhagia associated ivith such changes, we have been un- 
able to determine a quantitative difference, both conditions occurring 
with rates only slightly depressed or down to -30 or -40 per cent. 
One-third of the menorrhagia group showed rates as low as -15, while 
one-half of the amenorrheies reached this level. In certain instances, 
menstrual abnormalities occurred with normal rates, although the clin- 
ical history suggested hypothyroidism, and we are not averse to making 
such a diagnosis in the absence of laboratory confirmation. 

The therapeutic results obtained with the cautious use of thyroid 
extract, especially in menorrhagia, are so good as to suggest the ad- 
wsability of administering the drug to such patients even when the 
basal metabolic rate is not particularly low. In amenorrhea the effect 
is not so readily obtained, although occasional satisfactory results are 
secured. While in menorrhagia it is commonly possible to control the 
excessive bleeding within a few days by the employment of thyroid 
extract, intermittent treatment over a period of months may be needed, 
since there is a tendency for the profuse flow to recur when the extract 
is not taken. We have several girls between the ages of fifteen and 
eighteen years to whom intermittent medication is being given in the 
hope that gradually a readjustment will occur to render it unnecessary. 


205 



206 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


THE ENDOMETRIUM 

Even in the absence of demonstrable pelvic disease, we have fre- 
quently curetted those young women who complain of excessive flow, 
and have convinced ourselves that the endometrium is normal histologic- 
ally or shows a hyperplasia, which is not readily explained. The 
therapeutic value of the procedure is limited and temporary, but in 
persistent cases the loiowledge that a serious lesion is not being over- 
looked is consoling. 

In amenorrhea the curette is not employed, since its therapeutic use 
is scarcely justified, and there is always the danger of removing an 
early gestation. With our present Imowledge that the pelvic organs 
are dependent upon distant glands for stimulation and development, 
local irritation of the uterus hardly seems reasonable. 

Table I presents the basal metabolic rates and the histologic diagnoses 
in certain typical eases. 

Table I. Basal Metabolic Rates and Histologic Examinations op the Uterine 
Mucosa in Typical Cases of Menorrhagia and Secondary Amenorrhea 


GIRLS UNDER 20 YEARS OP AGE 


HOSPITAL 

NUMBER 

AGE 

COMPLAINT 

BASAL METABOLIC 
RATE 

PATHOLOGIC DIAGNOSIS 

BEFORE 

THYROID 

AFTER 

THYROID 

B- 2725 

15 

Menorrhagia 

-15.0 

+11.0 

Normal endometrium. 

A- 2534 

15 

Menorrhagia 

-22.8 

+ 3.0 

— 

D- 1199 

17 

Menorrhagia 

-21.2 

+ 5.2 

Normal endometrium. 

C- 8387 

18 

Menorrhagia 

- 7.3 

+12.8 

Normal endometrium. 

C- 265 

17 

Menorrhagia 

-18.3 

+ 4.0 

Hyperplasia of endometrium. 

B- 4641 

16 

Menorrhagia 

+14.3 

None given 

— 

D- 6548 

19 

Menorrhagia 

- 4.3 

— 

Normal endometrium. 

B-10971 

15 

Menorrhagia 

-22.5 

- 8.1 

— 

E- 5219 

19 

Menorrhagia 

- 8.4 

— 

Hyperplasia of endometrium. 

E- 2038 

16 

Amenorrhea 

- 7.7 

— 

— 

E- 2309 

17 

Amenorrhea 

-43.0 

— 5.6 

— 

D- 4037 

17 

Amenorrhea 

-16.5 

+ 2.1 

— 


lYOMEN OVER 20 YEARS OP AGE 


C- 8283 

21 

Menorrhagia 

-10.5 

- 1.8 

Normal endometrium. 

E- 5393 

22 

Menorrhagia 

- 9.7 

— 

Normal endometrium. 

C- 7658 

24 

Menorrhagia 

- 7.2 

— 

Normal endometrium. 

B- 9251 

24 

Menorrhagia 

■ -12.4 

— 

Normal endometrium. 

D- 5271 

24 

Menorrhagia 

- 8.0 

— 

Hyperplasia of endometrium. 

D- 4737 

22 

Menorrhagia 

+13.2 

— 

Hyperplasia of endometrium. 

A- 411 

22 

Menorrhagia 

-15.6 

+19.1 

Hyperplasia of endometrium. 

D- 1242 

24 

Menorrhagia 

-10.8 

+ 5.9 

— 

A- 4325 

21 

Menorrhagia 

-25.6 

+ 2.9 

— 

C- 8610 

24 

Amenorrhea 

-18.9 

+ 4.8 

— 

E- 1521 

24 

Amenorrhea 

-25.5 

-15.3 

— 

D- 2757 

24 

Amenorrhea 

-15.4 

— 

!— 


THE SIZE OF THE SELLA TURCICA 

Eecognizing the validity of the recent declaration that the hypophysis 
is “the motor of the ovary,” and suspecting that in adolescents size 
might well be related to function, and that the size of the sella, as 
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slioivn by uniform x-ray films, should vary with the size of the en- 
closed pituitary gland, attention was directed to the possibility that 
demonstrable variations might occur with menstrual anomalies. 

Control material was provided by a group of young girls between 
eleven and eighteen years of age, who had no complaints but were 
examined in the course of a health contest, and by a smaller group of 
nurses who volunteered. None of these individuals had pelvic or men- 
strual complaints, other than mild dysmenorrhea, and the majority 
were subjected to a rectal examination to determine the absence of 
gross pelvic lesions. Among 90 such individuals, all but six had sellas 
measuring between 8 and 12 mm. in the greatest diameter. (Fig. 1.) 
None of the three with sellas under 8 mm. had menstruated, although 
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No. 76-7 mm. I i yrs. 6 mos. No menses. 

Fig, 1. — ^Diameter of the sella turcicas in the control group- 

two were fourteen years four months and fourteen years seven months 
of age, respectively, at the time of the examination. These latter girls 
were underdeveloped and resembled younger ehildren in their general 
body proportions. 

On the other hand, of the three girls wdth sellas 13 millimeters in 
diameter and presenting normal menstrual histories, only one showed 
normal physical development, the other two being unusually large; ’ 
one, a girl of thirteen years, being 5 feet 2i/^ inches tall and weighing. 
152 pounds, while the other, a nineteen-year-old nurse, was 5 feet 8% ■ 
inches tall and weighed 182 pounds. 

When the age of onset of menstruation in this control group is 
plotted against the size of the sella in millimeters (Fig. 2), a slight - 
retardation is apparent in those with small as well as in those with 



208 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

larger sellas (12 and 13 mm. in diameter). Perhaps some of these 
variations will disappear when a larger group is studied, as is planned 
for this year. 

Twenty-one girls in the control group had not yet menstruated, of 
whom six had passed their fourteenth birthday. In two, the sella 
was 6 mm., in one 9 mim, and in three 10 mm. in diameter. Only one 
was normally developed, the others showing delayed appearance of the 
secondary sex characters and boyish figures. (Pig. 3.) 
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Fig. 2. — ^The age at onset of menstruation plotted against the size of the sella. 


Among 13 young women "with menorrhagia or metrorrhagia without 
established pelvic basis, there was only one who showed a sella less than 
10 mm. in diameter, and her history placed her essentially as an amenor- 
rheic with recently appearing menorrhagia. On the other hand, the five 
patients tvith secondary amenorrhea (no primary amenorrheas have 
been encountered since this study was begun) presented generally small 
sellas, only one being moi*e than 10 mm. in diameter. In this latter 
instance, the amenorrhea developed after the girl entered the nurses 
training school, following a relatively normal menstrual course begin- 
ning at the age of eleven years. These data are presented gi'aphically 
in Pig. 4. 
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PLASS : 


PHYSICAL PEOPORTIOXS 

Physical characteristics have been studied through front and profile 
photographs, and by the various measurements of Berkow, through 
which surface area computations have been made according to his 
formulas. 'Well over a hundred individuals were studied as controls, 
the results indicating that, as the weight increases, the proportionate 
surface area of the head, hands, and feet diminishes while that of the 
trunk and thighs increases, and the arms and legs remain practically 
constant. Because of this variation depending upon weight, it has been 



I -t1ei<jht 5fL inchis lOOKlbt 

Z -Height SfL Z'A mchis - Wsqfit lOl^tlbs 

3 -Height 5ft. 1 H inchea - Wsv^t IOO>J Ibi 

4 -Height 5ft, ~ inches - Weijht fiejilfcs 

5 -Height 5ft. 'A inch - V/eighi 1 19/4 lbs 

6 -Height 4{t. I IK inches -Weight Ibs-CongcnMtte.'t 

Fig, 3. — The .size of the sella plotted against the age of 21 girls -who had not yet 

menstruated. 


difficult to obtain sufficient controls in all groups to establish significant 
averages, while among the pathologic cases the figures are altogether too 
scant to warrant discussion, except to intimate that so far no relation- 
ship has been demonstrated. Llarkedly pathologic conditions of the 
endocrine system produce changes in body configuration which may be 
almost pathognomonic, but in the patients here discussed the deviations 
from normal were slight and probably insignificant. 

In these young women, the association of obesity irith the menstrual 
disorders accompanied by lowered basal metabolic rates was not ap- 
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parent. There were only two in the patholo^e group who were mark- 
edly overweight. They complained, of menorrhagia and presented basal 
rates near normal, whereas there were six obese girls in the control 
group without menstrual abnormalities. 

DISCUSSION 

The data on basal metabolic' rate determinations and on the histology 
of the endometrium in functional menstrual disturbances merely con- 
firm what has already been pointed out. The fact that slight variations 
in metabolism may be associated with the menstrual .anomalies o. 



Fig. 4. — The size of the sellas in representative cases of menorrhagia and amenorrhea. 


adolescence is stressed. The therapeutic administration of thyroid ex- 
tract frequently controls menorrhagia, but is less effective in relieving 
amenorrhea. 

The evidence produced to show that the size of the sella turcica in 
adolescent girls is related to the activity of the pelvic organs as shown 
by the menstrual function is suggestive but not conclusive. Should 
further work demonstrate that such a relationship actually exists, it 
should be possible to effect a better differentiation between various 
functional disorders than is now possible. 

It should be emphasized again that this study is incomplete and that 
no final conclusions are permissible. 





HEMORRHAGE IN THE EARLY MONTHS OF PREGNANCY 
By W. B. Hendry, Toronto, Canada 

I lEMORRHAGB is one of tlie most common complications of the 

^ * early months of pregnancy and, when present, it is usually sig- 
nificant of abortion, extrauterine pregnancy, or vesicular mole. More 
rarely it is a sign of cervical erosion, cervical polypus, or carcinoma 
of the cervix. It may also be the result of injury or tissue destruction 
through the application of mechanical or medicinal agents used for 
the purpose of terminating the pregnancy. 

Then, too, there has been up until the present time a more or less 
widespread belief in the possibility of normal menstruation occurring 
during the first few months and even throughout the whole of the 
pregnancy. However, the modem conception of the physiology of 
reproduction and its relation to the menstrual cycle has done much 
to dissipate this belief. Biochemists throughout Europe and America 
have established beyond doubt the existence of two distinct hormones 
in the ovary; one from the whole ovary which prepares the uterine 
field for the reception of the ovum, and the other which is found after 
ovulation in the lutein tissue, which maintains the integrity of the 
bed in which the fertilized ovum is to lie. They have further estab- 
lished the fact of two hormones in the anterior pituitary body which 
lend a selective assistance to the two ovarian hormones in carrying 
out their work of preparation. Whenever an ovum escapes fertiliza- 
tion, the lutein hormone rapidly becomes exhausted and loses its con- 
trol of the uterine mucosa; the endometrial bed breaks down and 
menstruation follows. When fertilization occurs and nidation com- 
mences, the lutein hormone takes on an increased activity, possibly as 
the result of stimulation from a trophoblastic hormone acting on it 
directly or through the agency of the anterior pituitary body. Con- 
sequently, the decidual bed in which the ovum lies remains undis- 
turbed and menstruation does not take place. Accordingly, when 
uterine hemorrhage occurs in the presence of the known existence 
of pregnancy, it is logical to assume that there has been some inter- 
ruption along the endocrine lines of communication, and that the 
resulting condition is one of threatened abortion and should be treated 
as such. 

Of 610 cases of abortion admitted to the Toronto General Hospital 
during the last five years, an analysis showed that by far the largest 
number were self-induced by either mechanical or medicinal agents. 
Other causative factors were found present in the following order of 
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frequency: reti’oversion, sypliilis, toxemia, subacute salpingitis, decid- 
ual endometritis, uterine myomas, pulmonaiy tuberculosis, deep cer- 
vical lacerations, and lobar pneumonia. Resulting complications were 
uterine infection, secondary anemia, pelvic inflammation with and 
without abscess formation, general peritonitis, septicemia, broncho- 
pneumonia, subphrenic abscess, phlebitis, and pyometra. Complications 
present were cervical erosion, chronic endocervicitis, cardiac lesions, 
carcinoma of the cervix, acute cystitis, acute gonorrheal urethritis, 
several gastrointestinal lesions, colloid goiter, ventral hernia, and 
ovarian cyst. 


Cases of Abortion Admitted to Toronto General Hospital From Jan. l, 1925 
TO Dec. 31, 1929. Total Number 610 


CAUSATIVE FACTORS 

NO. 

resulting 

COMPLICATIONS 

NO. 

OTHER COMPLICATIONS 

NO. 

Selfinduction 

90 

Uterine infection 

57 

Cervical erosion 

21 

Eetroversion 

48 

Secondary anemia 

40 

Chronic exocervicitis 

10 

Syphilis 

10 

Pelvic inflammation 

21 

Cardiac lesions 

10 

Decidual endometritis 

0 

General peritonitis 

3 

Carcinoma of cerwx 

3 

Subacute salpingitis 

5 

General septicemia 

5 

Acute cystitis 

2 

Toxemias 

5 

Bronchopneumonia 

4 

Acute gonorrheal 


Uterine myomas 

4 

Subphrenic abscess 

1 

urethritis 

2 

Deep cervical tear 

2 

Phlebitis 

1 

Gastrointestinal lesion 

4 

Pulmonary tuberculosis 

2 

Pyometra 


Colloid goiter 

1 

Lobar pneumonia 

1 


■ 

A^'entral hernia 

1 




■ 

Ovarian cyst 

1 


The onset was gradual in about flve-sixths of the cases and sudden 
in the remaining sixth. Hemorrhage was present in all cases and was 
the only symptom in 115 cases. It was followed by pain in 335 cases 
and was preceded by pain in 160. It Avas imriously described as slight, 
intermittent or continuous, moderate or profuse, the amount varying 
in different cases and in the same case from slight to profuse, while 
in one-half of the cases it AAms accompanied by clot’s or clots and 
tissue. Except in the presence of infection the degree of collapse 
Avas in proportion to the amount and rapidity of the blood loss. 

There was no record of pain in 115 cases. When present, it Avas 
almost invariably described as intermittent, cramp-like, varying in 


Cases op Abortions Admitted to Toronto General Hospital From Jan. 1, 1925 
TO Dec. 31, 1929. Total Number 610 


DIAGNOSIS 

NO. 

ONSET 

SUDDEN GRADUAL 

RESULT 

SUBSIDED ABORTED 

IMPROVED 
OR CURED 

DIED 

Threatened 

68 

14 

54 i 

57 

11 

68 

— 

Inevitable 

35 

3 

32 

— 

35 

35 

_ 

Incomplete 

385 

65 

320 

— 

— 

379 

5 

Complete 

120 

31 

89 ! 

— 

— 

115 

4 

Missed 

2 

1 

1 1 

— 

— 

2 



Of these there were infected 97, with 5 cases of general septicemia and 21 cases 
gave a positive cervical smear of the hemolytic streptococcus. 
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intensity from slight to severe, and situated in the lower abdomen, 
being referred to the right lower quadrant in 5 eases and to the 
back in 3. 

The majority of the cases admitted were classified as incomplete 
abortions, 385 coming under this head, 120 were complete, 68 threat- 
ened, 35 inevitable, and 2 missed abortions. 

Of these cases 97 were found infected at admission, 5 having a gen- 
eral infection with positive blood cultures of hemolytic streptococci, 
and 21 giving a positive smear of the same organism obtained from 
the cervix. 

The treatment varied with the condition of the patient on admis- 
sion. For cases of threatened abortion our treatment in every case 
consisted of absolute rest in bed and sedatives as necessary to control 
pain, nervousness, or restlessness. Certain schools, principally Euro- 
pean, advocate the use of strychnine and ergot where there is bleeding 
without uterine contraction, on the grounds that ergot will not start 
uterine contractions where they are not already established, and will 
tend to stop hemorrhage by increasing the uterine tonicity. Our diffi- 
culty is to determine where uterine contractions exist, for they may 
be present in the absence of pain, and thus far we have been content 
to wait and see, rather than to give any medication which might 
hasten the detachment of an already unstable ovum. Out of 68 cases 
of threatened abortion 57 subsided under this treatment while 11 
aborted. 

Where the abortion was considered inevitable or incomplete, our 
object has been to complete it by the safest and easiest means at our 
disposal. This we have done by one of three methods: ergot and 
quinine, packing the cervix and vagina with iodoform gauze for 
twenty-four hours, and dilatation and curettage. The first method, 
ergot and quinine, we used in cases of infection, or when the ovum 
or part of it was through the internal os ; the second method, packing 
the cervix or vagina, where it was necessary to control hemorrhage, 
and also in conjunction with the first; the third method in all other 
cases. We do not curette an infected uterus except in eases of severe 
hemorrhage or where the uterine drainage is blocked by retained 
secundines. 

In all cases where a curettage is decided upon we prefer the sharp 
curette rather than either the educated finger or the dull curette. In 
our opinion there is more damage done, first in dilating the cervix 
sufficiently to admit the finger, and second, in manipulating the uterus 
with the abdominal hand so as to enable the finger to reach every 
portion of the interior of the uterus, than can be done by the judicious 
use of the sharp curette. Then, too, with either the gloved finger or 
the dull curette one cannot be certain that all the retained secundines 
have been removed. In our opinion it is much safer and more eS.ec- 
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tive to use the sharp curette carefully and then swab out the uterus 
with gauze soaked in either mercurochrome or tincture of iodine, and 
to pack the uterus lightly with gauze for twenty-four hours. 

It has been our practice to treat all infected eases conservatively, 
while at the same time providing efficient drainage for localized pus. 
In cases of hemolytic streptococcic infection we have been using 
scarlet fever antitoxin intramuscularly where a positive smear has 
been obtained from the cervix, and intravenously where the infection 
has become general, supplementing it with blood transfusions in the 
latter cases. The results have been encouraging. We feel, however, 
that to effect a cure the antitoxin must be given early in the course 
of the disease. Three of the 5 patients with general septicemia, and a 
positive blood culture, died, but they had been infected three weeks 
previous to admission to hospital and did not respond to treatment. 
The other two were admitted within a few days following their infec- 
tion and recovered. Of 16 eases with positive smears from the cervix 
all made an uninterrupted reeover 3 L 


Cases of Ectopic Gestation Admitted to Toronto General Hospital Prom Jan. 
1, 1925 to Dec. 31, 1929. Number op Cases 69 


Age from 19-42 * 


I Onset, sudden 

21 

Character of pain, none 

3 

Average age 30 


Onset, gradual to sudden 27 

slight crampy 

20 

Previous abortions 

25 

Onset, gradual through- 


severe 

39 

(1-8) 


out 

18 1 

Location, lo'wer abdomen 

15 

Parity, — 0 para 

15 

Symptoms, pain before 


E.L.Q. 

26 

1 para 

26 

bleeding 

38 

L.L.Q. 

23 

2 para 

12 

Symptoms, bleeding be- 


Eectum 

1 

3 para 

4 

fore pain 

13 

Tipper abdomen 

1 

4 plus para 

12 

Symptoms, pain vdthout 


Bleeding, amount, none 

15 

Amenorrhea none 

18 

bleeding 

15 

slight 

33 

1 month 

38! 

Symptoms, bleeding 


moderate 16 

2 months 

12 

■without pain 

3 

1 profuse 

5 

3 months 

1 

Faintness and collapse 


[color, dark bro^wn 

27 



■with accompanying 


unclassified 

27 



pain 

25 

clots 

6 



Nausea and vomiting 






■with accompanying 






pain 

20 




With regard to ectopic gestation there were 69 eases admitted to 
the hospital in the last five years, the youngest being nineteen and 
the oldest forty-two years of age, with an average age slightly over 
thirty. Fifteen were nulliparous, 26 primiparous and 28 multiparous 
while 25 had had from one to six abortions. Eighteen had not missed 
a period; 42 had missed one; 8 had missed two and 1 had missed 
three periods. In 11 the number of periods missed was not stated. 
The onset was sudden in 21, gradual in 18, and gradually approaching 
a sudden attack in 27. It started with hemorrhage in 13 and with 
pain in 53. Fifteen had no vaginal bleeding before admission to hos- 
pital. Thirt3’’-nine gave a history of slight to moderate bleeding, con- 
tinuous or intermittent for periods varying from a few hours to seven 
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weeks, while 5 had profuse intermittent bleeding for a few days before 
admission. In 27 cases the blood was described as dark brownish in 
color, while it was unclassified in the remaining 27. In no case was 
there any evidence of a decidual cast. 

There was no pain in 3 eases, slight and crampy in 20, sharp and 
severe in 39, dull aching in 7. In 15 cases it was referred to the lower 
abdomen ; in 26 to the right lower quadrant ; in 23 to the left lower 
quadrant; to the rectum in one and to the upper abdomen in one. 
Painful defecation was noted in 2 cases and in 2 there was painful 
and difficult urination. Nausea and vomiting accompanied the pain 
in 20 cases while in 25 there were fainting and collapse to a degree 
out of all proportion to the amount of the external hemorrhage. 


Cases op Ectopic Gestation Admitted to Toronto General Hospital Erom Jan. 
1, 1925 TO Dec. 31, 1929. Number of Cases 69 — Dugnosis Changed in 3 

Operative Eindings, Complications and Special Treatment 


Type, Unruptured 

Ruptured 

27 

35 

Complications 

Causative, Pelvic inflammation 

5 

Tubal abortious 

3 

Uterine myoma 

1 

Intraligamatous hematoma 

1 

Ovarian cyst 

3 

Abdominal pregnancy 

1 

Other, Secondary anemia 

20 

Unclassified 

1 

Eetroversion 

1 

Situation, Et. ampulla 

30 

Ventral hernia 

1 

Lt. ampulla 

26 

B. Coli infection 

1 

Et. isthmus 

2 

Treatment, Abdominal section 

66 

Lt. isthmus 

1 

Autotransfusion 

13 

Et. tubal abortion 

2 

Direct transfusion 

5 

Lt. tubal abortion 

1 

Indirect transfusion 

3 

Et. fimbria 

1 

Result, Recovered 

62 

Unclassified 

3 

Died 

4 


There were 27 unruptured tubal pregnancies. Thirty-five had rup- 
tured intraperitoneally and 1 extraperitoneally, while there were 3 
tubal abortions, 1 abdominal pregnancy and 3 cases in which the diag- 
nosis was unconfirmed. Twenty-six were situated in the left and 30 
in the right ampulla ; 1 in the left and 2 in the right isthmus ; 1 intra- 
ligamentous on the left side ; 1 left and 2 right tubal abortions, while 
the abdominal pregnancy was attached to the fimbriated extremity of 
the right tube. 

A comparison of these statistics with those for abortions shows that 
in 20 per cent of all cases considered, the signs and symptoms regard- 
ing the character of onset, type and amount of hemorrhage, and the 
description, severity, and location of pain were almost identical. It 
will be seen, then, that in many cases a differential diagnosis between 
these two conditions is extremely difficult. As a rule, however, abor- 
tion is more frequently gradual in its onset and ushered in by uterine 
hemorrhage which is usually more profuse, dark red in color, and ac- 
companied by the passage of clots, while it is followed by pain which 
is moderate in severity, cramp-like in character, and definitely re- 
ferred to the midline of the lower abdomen. Ectopic gestation, on the 
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other hand, is more frequently sudden in its onset, commencing with 
pain which is sharp and severe and referred to one or other side of the 
abdominal region, while it is followed by uterine hemorrhage which 
is usually small in amount and often dark brown in color. In abortion 
collapse is not marked, and is usually in proportion to the amount 
and rapidity of the blood loss, while in ectopic gestation the collapse 
is out of all proportion to the amount of visible hemorrhage. 

A bimanual examination does much toward clearing up the diag- 
nosis, except when old pelvic inflammatory lesions are present. When 
in doubt, an examination under anesthesia is advisable, at which time 
a posterior colpotomy may disclose blood in the pouch of Douglas, and 
a quick section of endometrial tissue may show the presence of de- 
cidual cells with or without chorionic villi. 

When the diagnosis of ectopic gestation is confirmed, the only line 
of treatment to follow is operative. The abdomen should be opened, 
the bleeding point secured, and both the gestation sac and tube in- 
volved should be removed. 

During the past few years whenever we have found a quantity of free 
blood in the abdominal cavity, it has been our custom to strain this 
blood through sterile gauze and return it to the circulation intra- 
venously in a normal saline solution. In the present series autotrans- 
fusion was carried out in 13 cases, and proved of value in lessening 
the anemia and shortening the convalescence. 

Of the abortions admitted there were 11 deaths, giving a mortality 
percentage of 1.98. 

With regard to vesicular mole, this condition is rare in our experi- 
ence. During the last ten years only 11 cases were admitted to the 
hospital wards, 3 of which were private patients. Of 8 cases in which 
the records were complete, hemorrhage was present in each one. It 
was described as scant, slight or moderate, and irregular in 4, and 
moderate and continuous or profuse with clots in the remaining 4. 
The characteristic vesicles — “white currants in red currant jelly” — 
were found before opei’ation in only 2 cases. 

Dull crampy pain in the lower abdomen was described in only 1 
case, while in the remaining 7 there was no associated pain. Nausea 
and vomiting were severe in 4 and absent in 4 cases. The striking 
feature about this condition was that the severity of the nausea and 
vomiting was inversely proportional to the amount of the hemorrhage. 
When the hemorrhage was from moderate to profuse with the passage 
of clots, the nausea and vomiting were absent, and when the hemor- 
rhage was slight, the nausea and vomiting were severe and resistant 
to intensive treatment. 

Two of these patients had missed one period, 4 had missed two and 
2 had missed three, but in each case the size of the uterus was de- 
sci'ibed as that of a four to five months’ pregnancy. 
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All of these patients wex’e operated upon, 6 by means of a careful 
dilatation and curettage. In the seventh an abdominal hysterectomy 
was done, owing to the presence of a large fibroid. This patient died 
three days later from pulmonary embolism. 

In the last case I was tempted to do an abdominal section, more 
through fear of being unable to clear out the uterus completely from 
below than for anj’’ other reason, and found that the clearing out of 
all vesicles was much more quickly and satisfactorily done than from 
below. However, I am not prepared to advocate this method as a 
routine treatment. 

Postoperative observation is absolutely necessary in all cases of 
vesicular mole, on account of the danger of choriocarcinoma. Three 
members of this series were curetted within six weeks after discharge 
from the hospital and in two a few vesicles were recovered. All pa- 
tients were kept under observation for a year and showed no further 
signs of trouble. 

Concerning the remaining conditions which may give rise to hemor- 
rhage in the early months of pregnancy, one may lay down the prin- 
ciple that all cases should be investigated in order to determine the 
lesion which is responsible for the bleeding. Where it is due to erosion 
of the cervix, the small electrocautery may be used with discretion, 
care being taken not to approach the internal os. Cervical polypi may 
be snared off and hemorrhage controlled by cauterization, but where 
carcinoma of the cervix is present, a therapeutic abortion should be 
done and adequate radium treatment given. 

Medical Aets Building. 


Uerrlnm, E.; Kraurosis Vulvae. Arch. f. Gyuak. 134: 578, 1928. 

The author finds that there are three stages of this disease. First there is an 
hypertrophic stage with sclerema and pressure atrophy in. the papillae; second 
a retrogressive stage with retrogression of the edema and regeneration of the 
granulation tissue of the atrophic cutis and finally the atrophic stage with scar 
formation. The author does not believe that kraurosis exists without leucoderma. 
In typical kraurosis vulvae there is always a definite depigmentation, 

Ealph a. Eeis.’ 



ACCIDENTAL HEMORRHAGE— ABLATIO PLACENTAE 

By John Osborn Polak, M.D., Brooklyn, N. T. 

(From the Clinic of the Long Island College Hospital) 

A BLATIO, partial or complete separation of the normally situated 
placenta, occurs as a comparativelj’' frequent accident in the last 
weeks of pregnancy and in the course of labor. It is one of the gravest 
conditions met with in obstetrics, for it is often attended with alarm- 
ing hemorrhage, shock, and collapse; and the fetal mortality ranges 
from 65 to 95 per cent. 

Frequency. — ^Ablatio, according to Holmes, is more common than 
placenta previa. The frequency has been variously estimated at from 
1 in 115 to 1 in 894 labors. Holmes claims that many cases are missed, 
as the bleeding may be slight and examination of the placenta, casual 
or careless. He places the incidence at 1 in 200. Study of our records 
tends to support Holmes’ claim, for in this series of 4,878 consecutive 
labors ablatio occurred 16 times, an ineidence of 1 in 305. These figures 
represent only those cases which were diagnosed as ablatio before or 
during labor and which required treatment, but do not include many 
cases in which the separation was so slight that no clinical significance 
was attached to the vaginal appearance of blood at some time during 
the labor, but in which on routine examination of the placenta, evidence 
of premature separation of the placenta was apparent. Furthermore, 
we are convinced from our studies that this accident accounts for a fair 
proportion of intrapartal fetal deaths. 

Ablatio placentae may be apparent or concealed. In the apparent 
type the lower margin of the placenta is detached and the blood 
separates the membranes from the uterine wall and is discharged as a 
frank hemorrhage through the cervix and the vagina, increasing at the 
time of uterine contraction. Even in the apparent type the hemorrhage 
is primarily concealed, which fact must not be overlooked, for the 
classical symptoms of ablatio are evident before vaginal bleeding ap- 
pears. In the concealed type the effused blood collects within the uterine 
cavity and any one of the following conditions may obtain : 

1. The placenta may become detached at the center and the periphery 
remain adherent. Such a detachment produces a node or boss on the 
surface of the uterus over the site of the retroplaeental blood clot, with 
resulting uterine asymmetry. The overljdng uterine area is exquisitely 
sensitive and atonic. 

2. The placenta may become detached at one edge, upper or lateral, 
which allows the effused blood to lift the membraues from their uterine 
attachment. As the blood accumulates, it further separates the placenta 
and overdistends the uterus. 
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3. The placenta may be detached at one edge, partially lifting the 
membranes beyond the margin when the pressure of the accumulated 
blood may be such as to cause rupture into the amniotic sac above the 
placental site and allow the hemorrhage to produce an intraovular dis- 
tention of the uterus. 

4. Finally, separation may take place at the lower edge of the placenta 
and of the adjacent membranes, but owing to the ball valve action of 
the fetal head which occludes the lower segment of the uterus, the blood 
may be prevented from escaping. It is in this type of case that upward 
displacement of the presenting part confirms the diagnosis by allowing 
the escape of blood and blood clots. 

Causes . — These may be grouped into those which are predisposing 
and those which may be considered as exciting. The predisposing causes 
are toxemia, torsion, and endometrial disease. 

It is a well-laiown clinical fact that the placental attachment at or 
near term is a very loose one due to the fatty changes which are going 
on in the placenta preparatory to labor. This condition is necessarily 
exaggerated when certain placental areas are the seat of numerous 
infarcts. Chronic nephritis and hematogenous infections during preg- 
nancy produce infarcts. Premature separation does not occur in true 
eclampsia, though the uterus is frequently in tonic spasm. In contrast 
it is relatively common in the chronic nephritic patient or in the woman 
who gives a history of antepartum infection. Both Kellogg and Young 
have called attention to the marked toxic symptoms which are present 
in many eases of ablatio, and Young has attributed these to the presence 
of the red infarct and blood resorption. 

Uterine torsion is probably the next most common predisposing factor. 
There is some degree of uterine torsion present in every pregnancy; 
when this is extreme, there is definite blocMng of the return venous 
circulation which produces minute hemorrhages in the spongy layer 
of the decidua basalis, which loosens the placenta so that with the 
occurrence of active uterine contractions, separation takes place. In 
cases of extreme torsion towards the right, placentas located on the left 
lateral wall of the uterus are more liable to separate than those having 
a right-sided attachment. I believe that torsion with the consequent 
engorgement of the uterine tissues is a factor in the etiology of both 
abortion and premature separation. This opinion is based upon the 
clinical fact that since I- have taught my patients to take the knee-chest 
position for ten minutes three times a day throughout pregnancy, the 
incidence of both of these conditions, in my personal practice, has 
diminished. As soon as the diagnosis of pregnancy is made, each 
patient is drilled in the manner of assuming the Imee-chest posture and 
in the method of distending the vagina with air when in this posture. 
At each revisit my nui’se has the woman take this position and corrects 
any errors in this performance. 
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We have produced in animals placental separation by excessive tor- 
sion of the uterus and by ligation of the uterine and ovarian veins on 
one side. Similar experiments were done by Morse and reported to 
the American Gynecological Society. 

Endometrial disease is a more common cause of abortion and placenta 
previa than it is of premature separation, though there can be no doubt 
that it figures in the etiology of ablatio, and, furthermore, multiparity 
favors endometrial hyperplasia. Among the exciting causes may be 
mentioned direct trauma, such as lacks, falls, blows, and violent 
muscular effort, such as the lifting of hea%T^ weights. The fact that 
trauma actually figures in the causation of this accident is illustrated 
in our records of admissions, for among the ivorking class most of our 
eases were admitted on Saturday or Monday nights, with histories of 
sexual trauma or of doing a heavy wash or lifting a portable wash tub. 
Another group occurred in summer during the excursion season when 
blows upon the abdomen in boarding an open car are relatively com- 
mon. During the period when it was fashionable to use pituitary 
extract to expedite the first and second stages of labor, ablatio was 
more frequent. 

The experimental observations on animals by Browne at the Univer- 
sity College in London, confirms the clinical impressions of the im- 
portance of nephritis. Browne showed that if chronic nephritis has 
been caused by a previous injection of sodium oxalate, accidental hemor- 
rhage can be induced by injection of uranium nitrate followed by an 
injection of Bacillus pyocyaneus. Provided chronic nephritis is present, 
there is no need to inject uranium, as hemorrhage can be induced by 
an injection of Bacillus pyocyaneus alone. In contrast, he found that 
in the absence of chronic nephritis, injections of Bacillus pyocyaneus 
are not usually sufficient to cause hemorrhage, even though the injections 
of the organisms have caused an acute nephritis. On the other hand, 
in three animals suffering from chronic nephritis, spontaneous ante- 
partum hemorrhage occurred in the second half of pregnancy, — in one 
of these it occurred twice and in another four times in successive preg- 
nancies. In all of the animals suffering from experimentally produced 
chronic nephritis the liver function was normal. He concluded that 
all evidence goes to show that the one important predisposing cause of 
accidental hemorrhage is chronic nephritis. Clinically, ablatio may 
be the first sign of a latent chronic nephritis. In further support of 
chronic nephritis being the chief underlying cause, O’Connor reports 
37 cases in which the symptoms of toxemia were present in 33. 

Symptoms . — ^Ablatio commonly occurs in the last weeks of pregnancy 
or during the first stage of labor. Usually the first symptom is sudden 
and severe abdominal pain in the region of the uterus, at the point of 
separation; this is always attended \vith some degree of faintness or 
collapse. This in turn, may be followed in the apparent type by a 
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vaginal discharge of blood, or the escape of blood may be the first sign 
of the accident. In the concealed variety the blood collects between 
the placenta, adjacent membranes and uterine wall, and causes stretch- 
ing of the uterine muscle. In the presence of this foreign body, the 
coagula, the uterus is stimulated to tonic contraction. The board-like 
ligneous uterus is exquisitely sensitive to touch, which is diagnostic. 
The pain is constant and very intense; it may be cramp-like, colicky, 
or bearing down in character with no intervals of cessation as in 
normal labor. Some degree of shoch alivays exists even when there is 
no great loss of blood, as evidenced by pallor, perspiration about the 
mouth and forehead, fall in systolic pressure, and change in the rate 
and character of the pulse. The signs of hemorrhage, whether the 
bleeding is concealed or apparent, are always progressive. Hourly 
hemoglobin estimations, repeated red cell counts, and frequent pulse 
and blood pressure readings give an index of the amount of blood loss 
and its effect on the woman. Occasionally in the concealed form a node 
or boss forms on the uterine surface, causing asymmetry; this coi’- 
responds to the site of the retroplacental blood collection. This swelling 
is always excessively tender, the retained massed coagula change the 
shape of the uterus, and it may rapidly increase in size. In the apoplec- 
tic form an effusion of blood may take place into the bundles of uterine 
muscle fibers, separate them and impair their power of contraction, 
hence the labor pains are of poor quality but the uterine pain persists. 
In the presence of this pathologic change the prognosis is most serious 
for retraction and contraction does not take place and bleeding con- 
tinues. 

The persistent escape of blood serum by the vagina is a symptom of 
great significance, as it indicates the presence of clots retained Avitliiii 
the uterus. The amount of separation is sliowi by the effect on the 
uteroplacental circulation; in slight detachments during labor the fetal 
heart may not be disturbed but as the separation increases the heart 
tones are feeble, irregular, or absent. 

Diagnosis . — An early diagnosis is all important and should be made 
before alarming symptoms develop. The woman, usually a multipara 
at or near term or in the first stage of labor, having some evidence of 
chronic nephritis, such as a high systolic pressure, edema, or albumin- 
uria, is seized without warning with sudden severe abdominal pain. 
This is referred to the region of the uterus or just above the pubis 
and is associated with faintness, pallor, or some degree of shock. Or 
the first sign may be uterine pain and vaginal bleeding. Such a story 
at once suggests ablatio. Abdominal examination at this time will 
reveal a sensitive ligneous uterus with no periods of relaxation. By 
vaginal touch the cervix and lower segment seem pressed down into the 
vagina, giving prominence to the vaginal part of the uterus, though 
the presenting part may be above the brim. Upw'ard displacement of 
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the presenting part may allow the escape of blood and clots. When 
bleeding occurs in the later months of pregnancy or during labor, it 
must he differentiated from placenta previa, uterine rupture, and pre- 
mature labor. Bleeding from low implantation of the placenta may be 
easily mistaken for accidental hemorrhage, except that in the former 
the onset is painless and on pelvic examination we find the classical 
signs of previa. Rupture of the uterus occurs later in labor; the mem- 
branes have usually ruptured and there are other signs of protracted 
labor and disproportion or else there is a history of a previous myomec- 
tomj^ or cesarean wound. It is attended with a cessation of labor pains, 
recession of the presenting part, diminution in the size of the uterine 
tumor, and ivhen complete, with the development of a separate abdom- 
inal tumor. Premature labor may be attended with slight vaginal bleed- 
ing but has none of the diagnostic signs of tlie more serious lesions. 

Prognosis in ablatio is always serious, less so in the apparent variety 
than when the bleeding is concealed, for frank vaginal bleeding always 
alarms the woman or her family and prompt medical aid is sought. 
The condition can be readily recognized and proper treatment in- 
stituted. In the concealed type the mortality is much higher, as often 
the accident is not recognized until the woman is in a serious condi- 
tion. The maternal fatalities result from hemorrhage, trauma, shock, 
and sepsis, and range, according to available statistics, from 2.6 per 
cent to 66 per cent. In the study of these figures it is interesting to 
note that the mortality rate in hospitals having a prenatal clinic, is 
materially lower than in those institutions with emergency services. 
For example, Greenhill at the Chicago Lying-In Hospital, had but 3 
deaths in 82 cases, and Burgess at the Montreal Maternity Hospital had 
6 in 801, while our ratio was 1 in 16. The fetal mortality varies from 
60 to 95 per cent chiefly from asphyxia due to interference with the 
uteroplacental circulation. The chances for both mother and fetus are 
better in multiparous births than in primiparous labor. Any operative 
procedure on a patient in shock or in the presence of pronounced anemia 
is extremely hazardous. The prognosis is also ill a degree dependent 
upon the form of treatment instituted. In the 16 cases of frank 
separation which are the basis for this paper, but one mother died, and 
her death can be charged to the manner in which her ease was handled. 

Treatment . — As soon as a diagnosis of ablatio is made, treatment 
must be instituted. What plan of procedure is to be adopted will de- 
pend upon certain obstetric factoi’s; i.e., (1) the pei’iod of gestation; 
(2) the parity of the woman; (3) whether or not the woman is in 
labor; (4) the condition of the membranes; (5) the condition and the 
amount of dilatation of the cei’vix; (6) the amount of blood loss; (7) 
the genei’al condition of the patient, and finally, upon the presence or 
absence of infection. A woman should be considered potentially in- 
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fected when she has had vaginal manipulations, through an unprepared 
vulva. The general indications are to em])t 3 " the uterus and control the 
hemorrhage — but how ^ 

General Considerations . — When the accident occurs during pregnancj^ 
with a nonviable fetus, the treatment is similar to that of, an inevitable 
miscarriage ■ and depends upon tlie degree of dilatation and the amount 
of bleeding. When it occurs in the latter weeks of pregnancj^ or 
during labor, the indications are to combat shock and control further 
bleeding. This is done b}’’ a hypodermic of morphine, the application 
of heat to the bodj’’, and the intravenous injection of 50 e.c. of a 
50 per cent gum-glucose solution. Before injecting the glucose, the 
pulse and systolic pressure should be taken and recorded, the hemo- 
globin and red cell count estimated, and the blood gi-ouped and matched 
for ti’ansfusion. It should he accepted as a general rule that no op- 
erative procedure on a bleeding case he undertaken, before a blood trans- 
fusion is given. Furthermore, it should Ije remembered that the em- 
ployment of a general anesthetic immediately after transfusion pro- 
duces biochemical changes in the blood which may be serious to the 
patient; hence, operative procedures done under local anesthesia and 
analgesia have an advantage. The hemori'hage is controlled by empty- 
ing the uterus and with the postpartum pack. Wlien this accident oc- 
curs in the presence of a living viable child, in a primipara with un- 
prepared soft parts, not in labor or in the first stage of labor, blood 
transfusion followed by cesarean section under local infiltration an- 
esthesia should be the procedure of choice. Unfortunateb’’, it is but 
seldom that such conditions obtain, for in the patient in labor with 
either apparent or concealed bleeding, a ligneous uterus and dilating 
cervix which is seen soon after the accident has occurred, the conserva- 
tive plan of treatment has given us the most satisfactorj^ results. For 
the woman in shock who has sustained an.v considei'able blood loss vail 
not stand trauma or anesthesia.' 

The conservative plan emploj^ed in the management of our cases is 
as follows; The pain and shock are relieved by a hj’^podermic injection 
of or % grain of morphine; the vulva is clipped and scrubbed, and 
the vagina sterilized bj’^ the instillation of a 4 per cent mercurochrome 
solution. The membranes are ruptured and the vagina is firmlj- packed 
until soaked gauze; the vagina and fundus are carefully measured, and 
a Beck abdominal binder to control further uterine distention is firmly 
applied. If the presenting part is in the pelvis and there is no bony 
dispi’oportion, 3 minim doses of pituitaiy extract are given’ hypodermi- 
cally at twenty-minute intervals. The pulse, s.vstolic pressure, hemo- 
globin, and red cell count are watched b.v half-hour and hourl.v readings. 
If the labor is progi’essing, as shown bj’ the efi'acement and dilatation of 
the cervix and the descent of the presenting part and the quality of 
the pulse, the sj^stolic and hemoglobin readings are maintained, the 
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patient is allowed to deliver spontaneously or the labor is terminated 
ndth low forceps. As the child’s head passes the vulvar ring, a hypo- 
dermic of Yz an ampoule of pituitary extract is given and the uterus 
followed down with the hand on the fundus; the placenta is then ex- 
pressed noth the first contraction, or if there is any delay, it is removed 
manually, and the uterus is emptied of its retained coagula, when it 
usually contracts and controls further bleeding. We have, however, 
seen it fail to do this; so it has been our custom to pack it firmly ivith 
iodoform gauze, as continued oozing may change the favorable out- 
come. With the hemorrhage controlled, our attention should next be 
given to combating the acute anemia and its effects by posture and 
blood transfusion. When, however, the conservative plan fails to ar- 
rest the intrauterine bleeding and the uterus becomes overdistended 
with blood or the condition of the cervix offers an obstruction to speedy 
spontaneous delivery, conditions which are quickly recognized by rise 
in the pulse rate, drop in sj’^stolic pressure, fall in the hemoglobin 
percentage, and increase in the size of the uterine tumor, or the 
cemdx fails to efface and dilate; radical measures must be taken without 
dela 3 \ These predispose that the patient is in a wed-equipped hospital 
where she can have the benefit of modem scientific methods. Under 
such conditions her blood should be cross matched (it has already been 
grouped) and a blood transfusion^ of at least 500 c.c. given by either 
the Unger or Soresi method. While this is being done, the abdomen 
is prepared, quickly opened under local infiltration anesthesia, and the 
child delivered bj’’ hysterotomy. Wlien it is possible to eventrate the 
uterus before incising it, the operation can be shortened and further 
blood loss absolutely controlled by placing two long Keith clamps on 
the broad ligaments, thus clamping the uterine and ovarian arteries 
before opening the uterus and delivering child and placenta. This 
seems to prevent the shock which is apt to take place when the uterine 
contents and the mass of accumulated coagula are removed. Theoretical 
ob.]ection is made to this procedure on the grounds that it takes away 
all chance for the child, necessitates a larger abdominal incision, and 
sacrifices a uterus which possibly might be saved. These objections do 
not counterbalance the advantages, for section followed by hysterectomy' 
is onlj^ indicated in those few cases where the separation is complete, 
where hemorrhage into the muscle fibers and hemorrhagic effusion 
under the peritoneal covering of the uterus has taken place. Such 
cases demand a rapid hj’-sterectomj’-. 

Case 15 of this last series falls into this group: A multipara aged thirty-eight 
years, mother of eight living children, was admitted to our service in March, 1930, 
about six hours after the first signs of separation. She was in severe shock with 
a pulse of 100, a systolic pressure SO/oO, and a hemoglobin of 55 , per cent. 
The uterus was tonic and the cervix, which was hard and scarred, admitted two 
fingers. The resident physician gave her morphine, ruptured the membranes, and 
.applied the Beck binder. Her blood was examined for control, she was grouped, 
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and donors -were called. After cross matching, a blood transfusion of 500 c.c. 
was given which raised her hemoglobin to 60 per cent and her systolic pressure to 
120. The vagina was then tightly plugged and she was watched for two hours, when 
it was noted that her pressure had fallen to 70 and the hemoglobin to 30. The 
head did not fill the lower segment and the cervix showed no sign of eftacement or 
further dilatation. She was given another transfusion of 800 c.c., and under an 
additional dose of morphine and infiltration anesthesia, the abdomen was opened, 
the child delivered by hysterotomy and the uterus removed. Immediately on clamp- 
ing the broad ligaments the quality of the pulse began to improve and was of 
fair quality at the end of the operation. After putting her back to bed, a third 
transfusion of 500 c.c. of blood was given. Her recovery was afebrile and un- 
complicated. Pathologic study of the uterus and adnexa which were removed, 
showed a deep bluish effusion of blood into all of the cellular tissues under the 
peritoneum and a wide separation of the folds of the broad ligaments by effused 
blood. More detailed investigation showed the muscle bundles of the uterine wall 
separated by masses of red blood cells. This case illustrates the value of frequent 
pulse, pressure, and hemoglobin readings as an index of what is going on within 
the uterus, and also of the enormous quantity of blood which has to be replaced 
in some of these separations, as well as the tolerance of the woman to properly 
matched new blood in acute hemorrhage. 

Tabulation of Sixteen Complete Separation Cases 
Incidence 16 in 4,878 Consecutive Labors 


Mortality : 

Maternal (age from 20 to 43 years) 1 

Primipara 3 

Multipara 13 

Mortality : 

Fetal 14 

Period of Gestation: 

At term 5 

After eighth month 6 

After seventh month 3 

After sixth month 2 

Method of Delivery: 

Spontaneous labor 12 

Low forceps 2 

*Manual dilatation and version 1 

Hysterectomy 1 

Etiology : 

Nephritic 7 

Trauma 3 

Syphilis 1 

Cause unknown 5 

Presentation: 

Vertex 14 

Breech 2 


•Fatal Case: Ruptured uterus, hysterectomy, after manual dilatation and version. 

The one fatal ease was the first in this series, death being due to a 
rupture of the uterus resulting from manual dilatation and version. 
The patient went into shock following the extraction, reacted on trans- 
fusion, hut died in a few hours after a hysterectomy (under general 
anesthesia) to remove the traumatized uterus. A woman can stand the 
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loss of enormous quantities of blood if there is no tissue trauma. It 
is anesthesia and trauma that kill. 

COMMENTS AND CONCLUSIONS , 

A review of the literature with a detailed study of the case histories 
in the two series which I have reported to this Association in 1922 and 
1930, bring out certain clinical facts: 

(1) That minor degrees of ablatio are relatively frequent accidents 
and contribute to the uncontrollable part of fetal mortality. 

(2) That both clinical and experimental studies show chronic 
nephritis to be the most constant predisposing cause. 

(3) That the diagnosis is apparent from the history and the symp- 
tom-complex. 

(4) That the prognosis depends largely on an early diagnosis and the 
prompt establishment of rational treatment. 

(5) That trauma, blood loss, and toxemia reduce individual resist- 
ance — all three are commonly present in ablatio. 

(6) That the conservative plan instituted early with timely and gen- 
erous transfusion offer the woman the best chance, and, finally, in those 
rare cases in which the uterine muscle bundles are infiltrated and blood 
effusion takes place into the subserous connective tissues, hysterectomy, 
under local anesthesia, after preliminary transfusion, is the procedure 
of choice. 

20 Livingston Street. 


Jameson; Tuberculosis of the Female Pelvis. Am. Rev. Tuberc. 22: 72, 1930. 

It is the general impression among workers in tuberculosis that renal and pelvic 
lesions are seen much less frequently among patients suffering from active pul- 
monary tuberculosis than in general hospital work. As a matter of fact in the 
last 38 autopsies on women who had died of tuberculosis in Saranac Lake not a 
single case showed gross evidence of pelvic tuberculosis, while in the last 24 
salpingectomies done at the Saranac Lake General Hospital for all causes, 7 showed 
tuberculosis. From a thorough study of the extensive literature the writer con- 
cludes that tuberculous pelvic disease occurs in about 8 per cent of women with 
pulmonary tuberculosis, 'that the diagnosis can be made vdth a reasonable degree 
of certainty and that the roentgen rays offer a feasible type of conservative treat- 
ment. Surgerj- is best restricted to cases not relieved by other methods. 

Ehrenfest. 



PLACENTA PREVIA 


By Arthur H. Bill, M.D., Cleveland, Ohio 

' I ^HE ultraconservatism in the practice of obstetrics which has been 
characteristic of the medical profession of this country has been 
much in evidence in the treatment of placenta previa. Reluctance to 
adopt measures which seem radical has no doubt in some instances 
served to retain a proper balance of obstetric procedure. However, in 
other instances it has retarded progress and definitely caused the con- 
tinuation of high mortality by encouraging adherence to obsolete 
methods. 

I fear that this is the case in the treatment of placenta previa. In 
view of the satisfactory results obtained, it has seemed to us that one 
of the greatest advances in modem obstetrics has been seen in the 
ti’eatment of placenta previa, and yet results reported from some 
prominent clinics are most discouraging. An analysis of these reports 
shows that older methods are still in vogue and that practically the 
only difference between the methods of twenty-five years ago and of 
today, lies in the fact that the accouchement force has been almost 
universally given up. Rejoicing in the relegation of this most disas- 
trous procedure to the scrap pile, Ave learn with dismay of attempts 
recently made to revive it disguised by a new name, the Delmas 
method, and masked by spinal anesthesia. If we were to eliminate 
from the statistics of twenty-five jmars ago the maternal mortality 
rate of accouchement force Avhich was not uncommonly as high as 30 
and eAmn 60 per cent in cases of central placenta previa, and Avere to 
include in these statistics only the cases treated by Braxton-IIicks ver- 
sion and the cervical hag, Ave Avould find a maternal mortality of from 
6 per cent to 13 per cent, averaging about 10 per cent. The average 
maternal mortality today Avhere these same methods are used is prob- 
ably about 10 per cent. 

In cases of complete or partial placenta previa, that is cases in 
Avhich the placenta definitely overlaps any part of the os, only three 
procedures are Avorthy of consideration. First, cesarean section; sec- 
ond, the cervical bag; third, the Braxton-Hicks version Avithout ex- 
traction. In this country apparently the Braxton-Hicks A'ersion has 
never been popular and is A’ery little used today. Abroad, hoAvever, 
it is still used someAvhat extensively. HoAvever, the mortality rate for 
the mother from this method is seldom loAver than 6 or 7 per cent and 
more often 10 per cent and the fetal mortality is naturally verA- high 
because the best results for the mother are obtained Avhen no extrac- 
tion is performed, the child being used merely as a tampon. With 
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its excessive mortality for botli mother and baby this method should 
be considered only when facilities for better procedures are not avail- 
able. As a last resort, in a place Avhere there are no facilities for 
cesarean section, where no cervical bag or packing is available, a 
physician should bear in mind that by proper manipulation the baby 
cam be used as a tampon to control hemorrhage. Such emergencies 
are rare and certainly would not arise in any locality within reach of 
a well organized medical center. In most instances it would be better 
to avoid all manipulation until proper help and facilities are available. 
The bag method would naturally offer about the same results for the 
mother as the Braxton-Hicks version without extraction and of course 
causes less fetal mortality. 

The following are some characteristic reports of cases of placenta 
previa published during the last three years. 


GKOUP I. TREATED CHIEFLY BY OLDER METHODS 


% 

% 


G. L. Broadhead and E. G. Langrock, 1927 

Cases 165 

Maternal mortality 10.9 

Fetal mortality 66.7 

P. Bamos and J. Basan, 1927 

Cases 104 

Maternal mortality 7.68% 

L. A. Ledous, 1927 

Cases 66 

Maternal mortality 12.1 

O. Korthauer, 1927, Bremen Women’s Clinic 

Cases 96 

9 Braxton-Hicks version: 


% 


Maternal mortality 11.1 
Fetal mortality 88.8 

Maternal mortality 50 
Fetal mortality 85.5 
Maternal mortality 6.9 
Fetal mortality 17.3 
Cases not delivered ky cesarean section: 

Maternal mortality 11.9 
Fetal mortality 61.2 

Cases delivered ky cesarean section: 

Maternal mortality 6.9 


8 Version: 

29 Cesarean section; 


67 


29 



Fetal mortality 

17.3 

F. C. Irving, 1927 

Cases 


57 

Maternal mortality 


3.5 

Fetal mortality 


57.9 

J. Futk, 1928, Coklenz 

Cases 

- 

606 

Maternal mortality 


14 

Fetal mortality 


39.8 

L. H. Douglas and I. A. Siegel, 

192S 

64 

Cases 



% 

% 

% 

% 

% 

% 

% 

% 

% 

% 


% 

% 


% 

% 


Maternal mortality 
Fetal mortality 
Williamson, 1929 
Cases 

Maternal mortality 
Petal mortality 


All ky version 

6.25% 

53.8 % 

65 % 

7.7 % Voorhees’Bag Metkod 
47.7 % 
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P. H. Lacey, 1929 

Cases 562 

Maternal mortality (Exclusive of cesareans) 8.88% 

Petal mortality (Exclusive of cesareans) 64.04% 

J. Karstad, 1930 

Cases 361 

Maternal mortality 4.7 % 

Petal mortality 57.4 % 

Summary . — Total cases, 2117 ; maternal mortality 9.68% 

GROUP n. TREATED CHIEFLY BY CESAREAN SECTION 

E. Prey, 1927 

Cases 79 

Maternal mortality 2.53% 

M. Henkel, 1928 

Cesarean section in primiparae and most 

serious cases 83 

Deaths 1 or 1.2 % 

DeLee, Unpublished Eeport 

Low cervical section 44 

No deaths 
A. H. Bill, 1927 

Series "B" — Prophylactic blood transfusion 

and cesarean section 56 

Maternal mortality (1 death) 1.78% 

Petal mortality 32.1 % 

Summary . — Total cases, 262; maternal mortality 1.78% 


Tlie only uniformly satisfactory results are seen in tlie series of 
cases in which the procedui’e of choice was cesarean section and espe- 
cially where combined with prophylactic blood transfusion in the more 
serious cases. However, I am not so much concerned with the reports 
in the literature as I am with the principles underlying the treatment 
of placenta previa and the reasons for the difference in maternal mor- 
tality rates between the older methods and the newer methods. 

A placenta previa death is usually one from postpartum hemor- 
rhage. There are two distinct reasons for these postpartum deaths; 
first, injury to the cervix and lower uterine segment brouglit about 
by manipulation necessary to extract the child through the birth 
canal ; second, general atony of the patient or shock resulting from 
previous loss of blood and the effect of this condition upon the con- 
tractile power of the uterine muscle. 

While better results are undoubtedly obtained bj'- those methods which 
bring about a gradual dilatation of the os, such as the cemfical bag or 
the Braxton-Hicks version without immediate deliveiy, it must again be 
emphasized that any method which causes a stretching of the placental 
site is very apt to give rise to postpartum hemorrhage even though 
there be no apparent laceration of the cenax. In a previous paper on 
placenta previa I illustrated this point with several cases treated by 
the bag method and in which death from hemorrhage had occuired. 
Autopsies showed no apparent laceration of the cenfix in these ca.ses 
and still there was bleeding from the placental site which was ab- 
solutely uncontrollable. In some such cases as these there is undoubt- 
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edly actual injury to the placental site not apparent in the vaginal 
portion of the cervix. lu others probably the relatively poor con- 
tractile power of the lower segment of the uterus is not sufficient to 
control bleeding from the uterine sinuses when loeated in this part 
of the uterus. Clinically it has been our experience that when there 
has been no dilatation of the lower segnnent of the uterus and there is 
therefoi'e no disturbance of the placental site, the baby having been 
extracted from above, postpartum hemorrhage from the placental site 
is practically nil. Howevei', in any case in which there has been 
dilatation whether accomplished manuallj’-, by the baby or bag, there 
is an added element of danger of postpartum hemorrhage. It would 
seem, therefore, that the only safe method of delivery of the baby in 
eases of placenta previa is one which leaves the idacental site undis- 
turbed and of course the only method which will do this is abdominal 
cesarean section. 

The second cause of postpartum hemorrhage deserves just as much 
consideration as the method of deliveiy. The deliveiy of a baby is 
never a bloodless operation. Thei’efore, the additional loss of blood 
caused by the delivery is very likely to throw a patient who has lost 
considerable blood into shock, even though she does not seem to be 
in this condition before delivery. We must also remember that loss of 
blood on the part of the patient causes an atonic condition of the 
uterine muscle which in turn causes further hemorrhage, all combin- 
ing to develop a vicious circle. If in delivering a patient with pla- 
centa previa one does not anticipate the development of this vicious 
circle and prevent its occurrence by prophylactic blood transfusion 
the results may be disastrous even though the best method of delivery 
be used. All patients with placenta previa do not require blood trans- 
fusion and it is somewhat difficult to formulate a definite rule as to 
when to transfuse and Avhen not to transfuse. However, it is far bet- 
ter to err on the side of safety than to encounter an uncontrollable 
postpartum hemorrhage. We are now accustomed to transfuse cases 
in which the systolic blood pressure is below 100 and in which the red 
blood count is as low as 3,000,000. Of course one must try to estimate 
the amount of blood lost and also take into consideration the general 
appearance of the patient and other evidence of impending shock. The 
rapidity of the pulse is of someAvhat minor importance, for in some of 
these cases there is a moderately slow pulse even though the blood 
pressure is extremely low. In view of what I have said it must be 
clear that we are strongly in favor of the prophjdactic blood trans- 
fusion rather than transfusion given after deliverj’-, often as a last 
resort. The blood transfusion in these cases is given either immedi- 
ately before the delivery or simultaneously with the delivery. In 
making a diagnosis we do not lay so much stress upon the variety of 
placenta previa as upon the mere fact of its existence. In other words 
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we make no serious attempt to distinguish between a central and par- 
tial placenta previa but feel that in any case in which there is placenta 
previa and hemorrhage with little or no dilatation of the os whether 
in primipara or multipara, cesarean section is indicated. We do, how- 
ever, try to distinguish between placenta previa and accidental separa- 
tion of the placenta, not so much that the treatment would be differ- 
ent in the two t3'pes of cases as that the differentiation helps in 
estimating the probable amount of blood which the patient has lost. 
For example in placenta previa the amount of external bleeding shown 
upon the patient’s clothing or on the bed, closelj" corresponds with the 
total loss of blood; while in cases of premature separation of the 
placenta one might be seriouslj’’ misled by a small amount of external 
bleeding and think that the patient had not suffered much loss of 
blood whereas the uteims itself might be filled with concealed blood. 
We make our probable differentiation between these two conditions 
chiefly by abdominal examination aided somewhat bj" rectal examination. 

In placenta previa abdominal examination reveals practically the same 
condition as anj'^ normal ease, and in most cases the fetal heai’t is 
still heal'd. In eases of premature separation of the placenta the ab- 
dominal findings are very diffex'ent. The uterus is usually tense and 
somewhat distended and the fetal heart is not usuall.v heard, never in 
cases of complete separation of the placenta. The location of the 
uterine bruit is also of considerable help in the diagnosis of placenta 
previa. It is often possible to trace this bruit into the lower uterine 
segment and across the symphysis pubis, whereas if the placenta is 
noi-mally situated the uterine bruit is not heard over the lower uterine 
segment. On rectal examination it is usually possible to distinguish 
the thickened mass of placenta between the examining finger and the 
liresenting part even tliough there is no dilatation of tlie os. We 
never attempt to make a diagnosis bj’’ vaginal examination. While the 
diagnosis of placenta previa made in this waj' is of course not as cer- 
tain as if one inserted the finger into the os and actuall.v felt the pla- 
centa, it is vastl}’’ more important to avoid all vaginal examinations 
than to make an accurate diagnosis of the variety of placenta previa. 
The diagnosis is invariablj' confirmed and the degree of overlap- 
ping of the os hy the placenta determined during the operative deliveiy. 

In view of our firm belief in the importance of keeping awaj' from 
the placental site during the operation we have from choice performed 
the classical cesarean section. In cases which have been examined 
vaginallj* and in which there is a suspicion of infection, it is prefer- 
able to perform the low cervical operation or even the Porro opera- 
tion. In two of the cases of our present sei-ies the Porro operation 
was performed for this reason. However, it is .surprising how few 
contaminated cases of placenta previa we see. This can be attributed 
onlj' to intensive teaching for many years that vaginal examinations 
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should not be made in cases of antepartum hemorrhage. Undoubt- 
edly this policy quite generally followed in Cleveland is in a large 
measure responsible for our good results. All eases of antepartum 
hemorrhage should be in a hospital if one is available. It is safer to 
deliver immediately and this should always be done if the hemor- 
rhage continues or if the baby is viable. However, there are a few ex- 
ceptions to this rule, namely, those cases in which the first hemorrhage 
has promptly stopped and the patient is not far enough advanced in 
pregnancy to assure a living child. We sometimes allow a patient of 
this type to continue in her pregnancy but under the absolute pro- 
vision that she be in the hospital and in bed. Rather than allow her 
to be at home and to be up we insist upon delivery. However, in a 
number of cases with thorough cooperation on the part of the patient 
it has been possible to allow the pregnancy to continue and eventually 
to deliver a living child. 

The following statistics are from the Maternity Hospital of Cleve- 
land. In 1927 I reported a series of eases delivered according to our 
present methods from January 1, 1922, to May, 1927. In this list 
there were 56 cases with one maternal death. In the present list I 
have brought this series up to July 1, 1930, as follows : 


January 1, 1922, to July 1, 1930 


104 cases of 


Method of delivery- 


Total deliveries 

34,343 

Cases of placenta previa 

1 placenta previa in 330 cases 

104 

rComplete 

47 

-c Partial 

27 

iMarginal 

30 

Cesarean section, classical 

78 

Cesarean section, low cervical 

2 

Cesarean section, Porro 

I Podalic version (bag) 

2 

15 

Forceps 

5 

Spontaneous 

2 

transfusion and cesarean section 

23 


Maternal deaths 

Petal mortality (Died 16 j Stillborn 16) 
Cases requiring blood transfusion 
Cases delivered by cesarean section 


2 or 
32 or 


1.92% 

30.76% 

22 . 11 % 

78.84% 


In this series of cases there was only one death from hemorrhage. 
This case was fully described in my previous paper on placenta previa 
and was largely attributable to the obstinacy of the patient’s husband 
who not only refused to give his consent to delivery but also refused 
to act as donor for a blood transfusion. The patient was really mori- 
bund at the time of treatment. 

The cases which were treated by version and forceps were those of 
marginal placenta previa in whom, at the time of the first definite 
hemorrhage there was sufficient dilatation of the os to permit delivery 
by these methods. In the five cases delivered by forceps, preliminary 
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rapture of tlie menabraaes, allowing the fetal head to descend into 
the cervical canal, vras sufScient to control hemorrhage. These pa- 
tients were chiefly mnltipara. It is interesting to note that onr records 
show a continually decreasing number of cases treated in this way. 
In fact in the last half of this series only four patients were delivered 
by version. 

While our chief interest is of course in the reduction of maternal 
mortality it is interesting to note that more than two-thirds of the 
babies were saved. In other words the methods which give the best 
results for the .mother are also responsible for the lowest fetal mor- 
tality. 

CONCIiUSIONS 

All cases of placenta previa should be treated in the hospital if pos- 
sible and should be sent there immediately without vaginal examina- 
tion or packing. 

A careful estimation of the loss of blood should be made and in all 
cases of doubtful operative risk, prophylactic blood transfusion should 
be performed and sufficient blood given to insure the safety of the 
patient. 

If there is little or no dilatation of the os, cesarean section should 
be performed whether the baby is alive or dead, for the viability of 
the child has no bearing on the choice of method for deliver3\ . 

If there is considerable dilatation of the os and the fetal head is 
engaged, simple rupture of the membranes may control hemorrhage 
until the baby may be delivered by forceps ; or if the fetal head re- 
mains high, podalic version may be performed. These procedures 
should be used only in the marginal variety of placenta previa. 

OSBORU BtrILTONG. 


Mayer and Dejardin: Clinical Considerations of the Surgery of' the Pelvic- 

Btero-Adnexal Sympathetics. Bruxelles Med. 10: 125, 1929. 

These authors feel that reseetiou of the presaeral, the hypogastric, or the 
ovarian sympathetics for the relief of certain types of pelvic pain has not received 
the attention which the procedure warrants. They report 10 cases in which one 
or more of these procedures has been carried out with success. In 4 cases the 
operation was done for severe intractable dj’smenorrhea, while in one the pain was 
intermenstrual in type. In 3 others the indication was severe pain in inoperable 
pelvic carcinomas, and the operation was carried out as a palliative measure. 
Finally in 2 eases it was done to prevent pain which sometimes occurs following 
extensive operations for pelvic inflammatory disease. 


Theodore W. Adams, 



PREGNANCY AND LABOR IN THE ELDERLY PRHMIPARA 
A Study op Over 300 Cases 
By Ja3ies K. Quigley, ]\I.D., Rochester, N. Y. 

T T IS hard to understand whj' childbearing in the elderly primipara 

has been thought to be so veiy difficult and so fraught ivith dire 
consequences. This opinion prevails quite generally in the medical 
profession and is shared also by the laity, particularly by the par- 
turient. Yet most of those who have written upon the subject believe, 
as I shall attempt to prove in this brief presentation, that not only is 
there little added risk to the mother bearing her first child after thirty 
years of age, but that the fetal moidality is no higher than that gen- 
erally encountered. 

Few textbooks discuss the subject, possibly because, iu the opinion of their au- 
tliors, labor differs so little in priiniparae, yovmg and old, as not to deserve special 
consideration. Williamsi says, “Labor is usually more prolonged in elderly than 
young primiparae, that is after the thirtieth year.” According to Ahlfeld it 
averages seven hours longer in the former though Varnier states that the difference 
is very much less. At the same time the latter author points out that forceps are 
much more frequently required in old primiparae. 

DeLee® says “The best years for women to bear children are from eighteen to 
twenty-five. Yi'ith added years the function of childbearing is attended with in- 
creasing difficulties although these are all exaggerated in the popular mind. In 
general it may be said that in older women the pregnancy disorders — hyperemesis, 
abortion and premature labor — are more frequent. Contracted pelves, usually the 
justo minor, the infantile or the masculine types, are oftener met. Labor is longer 
in all three stages, premature rupture of the membranes, cervical and perineal rigid- 
ity are more common — indeed the soft parts niay be so inelastic that they tear in 
all directions like old rubber, when stretched. Face, breech and shoulder presenta- 
tions, occiput posterior positions and deep transverse arrest, are more frequent 
while the action of the uterus may leave much more to be desired etc., etc. All 
these retard labor and necessitate frequent recourse to forceps. They increase the 
danger to mother and child; for the one, lacerations and infections; for the other 
cerebral injury and death from asplu'xia. Postpartum hemorrhage from lacerations 
and uterine atony have also been noted. Nursing is less likely to be adequate.” 

This rather gloomy view of the situation is not held by Berkeley and Bonny.-’’ 

‘ ‘ In our experience the course of pregnancy in a woman over thirty years of age 
differs but little from that in one under thirty. At most the labor is a little pro- 
longed and necessity for operative delivery is rather more frequent.” 

The percentage of elderly primiparae .seen in private practice is 
much greater than in public ward service. There are several prob- 
able reasons why this is so. Fii’st, private patients at this age are 
more apt to be in better financial condition. Second, the generally 
considered opinion that labor in this class of patients is verj’’ apt to 
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be difficult induces the patient to seek the services of a private physi- 
cian, usually an obstetrician. Third, early maiTiages are more com- 
mon among the less well-to-do. The incidence as found in this series 
was 234 in 2200 deliveries in my private patients or 10.5 per cent, as 
against 70 in 4106 ward patients or 1.7 per cent. 

Age Groxtping . — Batlier than consider each age separately I have 
divided them into three age groups ; viz., thirty to thirty -four inclusive, 
thirty-five to thirty-nine inclusive and those forty years and older. 
(Table I.) 

Table I. Age Grouping 


PRIVATE PATIENTS 

Age 

30 

31 

32 

33 

34 

35 36 37 38 

39 

40 

41 42 

43 



Number of cases 

47 

34 

24 

24 

21 

21 14 18 13 

4 

8 

3 2 

4 



Group totals 



148 



69 



17 









WARD 

PATIENTS 







Age 

30 

31 

32 

33 

34 

35 36 37 38 

39 

40 

41 42 

43 

44 

45 46 

Number of cases 

18 

11 

0 

7 

8 

5 112 

4 

3 

1 

1 

1 

1 

Group totals 



50 



13 




7 




The number of eases included in the forty and over group is not 
large enough to consider seriously as a group, but the first two groups 
are worthy of consideration and the findings in the entire series are sig- 
nificant, particularly if they coincide with those of others who have 
written upon this subject. The available data concerning my private 
cases were more detailed than in the public ward cases, so a compari- 
son of the two series is possible only in certain features. 

Sex of the Children . — The sex of the children showed a preponder- 
ance to the male, 137 to 109 ; this is similar to Ahlf eld ’s estimate of 137 
to 100 and Hecker’s 133 to 100 in elderly primiparae. 

Ttmn Pregnancies . — A gi'eater frequency of twin pregnancies has been 
attributed to the elderly primiparae. Prinzing gives an incidence of 
4.14 pel cent (quoted from Spain'*). **One to every 44 in elderly primip- 
ara as compared to 1 in every 224 before thirty” (quoted from Free- 
land“). In this series there were 3, or 1 to 101. 

COURSE OF PREGNANCY IN ELDERLY PRIillPARAE 

roxemin.— -Nausea and vomiting and late toxemia of pregnancy are 
said to occur more often in primiparae over thirty. Of 232 women in 
this series 108 had no nausea or vomiting, 109 had slight distui’bance 
from this complaint, usually of the morning type only, while 15 suf- 
fered to a moderate degree. There were no eases of true hyperemesis 
and none requiring hospitalization. 

^ Of late toxemia there were one fulminating eclampsia at six months 
7 preeclampties, 6 cases of moderate severity, and 22 mild cases. 
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Nmisea and Vomiting 
None 108 or 46.5 per cent 

Mild 109 or 46.9 per cent 

Moderate 15 or 6.8 per cent 

Hyperemesis 0 or 0.0 per cent 


Mild 

Moderate 

Preeclamptic 

Eclampsia 


Toxemia 

22 or 9.0 per cent 

6 or 2.5 per cent 

7 or 3.0 per cent 
1 or 4.0 per cent 


These findings are similar to those of Schulze.® The percentage of 
nausea and vomiting differs little from the general average for all 
ages, including multiparae; the rate for toxemia, mild and severe, is 
probably considerably higher; nephritic toxemia, which was included 
in this series, might account for the higher incidence in older women. 

Abortions and Premature Labors. — Interruptions of pregnancy, ac- 
cording to Williams, are more frequent in old primiparae. I do not 
believe this to be true of this group, for only 20 of the 234, or 8% per 
cent, had had early abortions. There ivere 28 premature labors in this 
series due largely to toxemia of pregnancy; neither is this incidence 
of 1 to 11.7 much above the average. 

Syphilis. — One patient gave a 4 + Wassermann test and only on going 
into her history very carefully ivas it found that she had had inter- 
stitial keratitis at the age of twelve, a symptom of congenital infection. 

Fibromyomas of the Uterus. — There were only 9 cases in which 
fibroids were discovered. In 3 the growth was so extensive as to pre- 
clude pelvic delivery, and in another while the tumor was not suffi- 
ciently large to obstruct, we believed, after a thirty-hour labor, that 
the uterine musculature was so involved by multiple small fibroids as 
to prevent cervical dilatation and retraction; these 4 patients were 
delivered by abdominal section. In the remaining 5 the fibroids were 
no factor in pregnancy or labor. Fibroids are more common in the 
primiparae over thirty than in the young primiparae, but no more 
common than in multiparae over thirtjL 

Induction of Labor. — Thirty-seven patients responded to simple in- 
duction by quinine and castor oil. I believe that labor in these cases 
was shorter and thei*e was less dystocia than in the labors which 
started spontaneously. The longest labor was twenty-six hours and thirty 
minutes, and the shoidest was three hours and fifteen minutes,- the aver- 
age being eleven hours forty-five minutes. There were 5 bag inductions, 
3 for toxemia of pregnancy, 1 for dry labor with inertia, and 1 in 
premature macerated fetus (placental infarction). I use the hydro- 
static bag to induce premature labor less frequently than formerly in 
primiparae, because of the uncertainty of its action; furthermore, the 
infant mortality of labor induced by hydrostatic bags is higher than 
in spontaneous labor. For these tivo reasons I do not agree with Spain 
who suggested routine induction of labor bj’ the hydrostatic bag at the 
thirty-sixth week in elderly primiparae. Induction by quinine and oil 
alone or by the Watson method at estimated full term has a distinct 
place in the management of pidmiparae, whether young or old. 
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Contracted Pelves . — Pelvic contraction, particularly of the male or 
funnel type, is said to be more common in old than in young primiparae. 
Of the 234 private patients there were 16 with flat pelves, 4 justo minor, 
and 6 of the funnel type, a total of 26 or 11 per cent. 


Table II. Presentation and Position 



30-34 

35-39 

40-46 

TOTAL 

Vertex 

L.O.A. 

89 

46 

15 

150 - 48.8 % ) 

E.O.P. 

45 

14 

3 

~ ^ > 93.1% 

E.O.A. 

39 

14 

3 


L.O.P. 

13 

5 

1 

19 - 6.1 

Brow ' 

2 

0 

0 1 

2 - 0.65% 

Face 

1 

0 

0 

1 - 0.32% 

Breech 

11 

4 

2 

17 - 5.33% 

Total 




307 


Malpresentations and malpositions are supposed to be moi’e frequent 
in elderly primiparae. In Table II it will be seen that vertex presenta- 
tions comprised 93.1 per cent of the total as against an estimate of 95 
per cent for all cases (Karl Braun 48,449 cases, Sehroeder 250,000 
eases) ; a slight decrease in vertex presentations compensated for by an 
increase in the breech, 5.33 per cent for this series as against 2.7 per 
cent to 3.11 per cent (Braun, Sehroeder). The rate for face presentation 
is the same as given by these authorities for all cases. Of the vertex 
presentations there is an increase in L.O.P. positions of 6.1 per cent 
against 1 per cent, mth a probable slight increase in R.O.P. The large 
percentage of R.O.A. positions is due to the fact that diagnosis of posi- 
tion was made by the house officer at the end of labor rather than at 
the beginning in the ward cases. In short, the differences in this small 
series are; an increase in breech presentation of from 3 to 6 per cent 
and an estimated increase in posterior position of the occiput of 10 per 
cent. 

Table III. Length of Labor 
PRIVATE CASES — 207 



30-34 

35-39 

40-46 

ENTIRE SERIES 
ALL AGES 

Shortest labor 

2 hr. 

2 hr., 40 min. 

7 hr. 

1 2 hr. 

Longest labor 

51 hr. 

48 hr. 

26 hr. 

!51 hr. 

Average 

15 hr., 24 min. 

14 hr., 54 min. 

17 hr., 6 min. 

15 hr,, 20 min. 

Spontaneous do- 




1 

liveries no pre- 




1 

matures 

10 hr., 16 min. 

11 hr., 30 min. 



WARD CASES — 62 

Shortest labor 

5 hr., 35 min. 

4 hr. 

8 hr. 

4 hr. 

Longest labor 

65 hr. 

24 hr., 15 min. 

17 hr. 

f?.5 hr 

Average 

20 hr., 45 min. 

16 hr. 

11 hr. 

1 

Spontaneous de- 





liveries no pre- 





matures 

14 hr., 46 min. 

16 hr., 40 min. 

12 hr., 28 min. 

15 hr., 6 min. 
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It is in this table of length of labor in elderly primiparae that the 
surprises are found. I say surprises, for it is generally thought that 
these labors are unusually long. Eighteen hours are a fair estimate of 
the length of labor in all primiparae. The average of all cases, in this 
series, cesarean sections excluded, in the private group is fifteen and 
one-third hours. Lest it be thought unfair to include aided deliveries 
(forceps and versions) the duration of labor in the patients delivering 
spontaneously, excluding premature labors, was still lower; viz., eleven 
hours. In the ward service a much more conservative policy was 
pursued and the averages were respectively nineteen and fifteen hours. 
Edgar^ reported an average of fifteen hours and fort 3 ''-five minutes in 
30 spontaneous deliveries, and the Tarnier clinic reported seventeen and 
one-half hours for 111 eldeidj’’ primiparae. Not infrequentlj’’ labors are 
unusuallj’’ short in primiparae between the ages of thirtj' and forty; for 
instance, in the age thirty-six group there were 4 labors totaling onlj^ 
twenty-one and one-quarter hours, an average of five and one-third hours. 
All were mature infants and all were unaided deliveries. One woman of 
fortj'’ delivered herself of a full-term child in eight and one-quarter 
hours. 


Table IV. Mode of Delivery of 307 BiiBiES in Private and "Ward Practice 



30-34 

35-39 

40-46 

TOTAL 

Spontaneous 

Forceps 

73 - 36.5% 

29 - 35.3% 

6 - 25.0% 

108 - 35.1% 

Low 

37 - 18.5% 

16 - 19.5% 

7 - 29.0% 

60 - 19.5% 

Mid 

62 - 31.0% 

17 - 20.7% 

6 - 25.0% 

85 - 24.4% 

High 

4 - 2.0% 

3 - 3.6% 

0-0 

7 - 2.2% 

Cesarean section 

13 - 6.5% 

17 - 20.7% 

5 - 20.8% 

35 - 11.4% 

Version 

6 - 3.0% 

0-0 

0-0 

6 - 1.9% 

Breech delivery 

0 - 2.5% 

0-0 

0-0 

5 - 1.6% 


It will be noted that there is a high percentage of forceps deliveries 
in this report; few of these were difficult, and for the most part were 
low or low-mid application whicli were done after it was noted that 
there was lack of progress after at least two hours in the second stage. 

impression is that the characteristics of labor in an elderly primipara 
are a fairlj’- short, satisfactory first stage, usually, with delay in the 
second stage due either to a thick muscular perineum, or what is more 
common, to secondarj^ inertia and sometimes to a combination of both. 
In some instances delivery by forceps was called for because of 
threatened fetal asphyxia. 

Version was done but six times and then for special indications, such 
as brow presentation, lack of progress after a long time in a posterior 
occiput where deliveiw was demanded and cesarean section contraindi- 
cated, and in placenta previa. 

High Forceps . — Forceps were applied to the unengaged head seven 
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times; in each case version and abdominal delivery were contraindi- 
cated. The fetal mortality of 4 cases or 57 per cent rightly condemns 
the procedure. 

Cesarean Seciion . — Eleven per cent seems a rather high incidence of 
abdominal deliveries and yet I liave heard tlie opinion expressed that 
every primipara over thirty-three or thirty-five years old should be so 
delivered as an elective measure. Eighteen of these cesarean sections 
were done only after a test of from eight to fifty-three liours of labor. 
Of the private case group tlicrc were only 9 abdominal deliveries done 
without a test of labor, as follows: 

4 Purely elective 2 Preecluniptic toxemias 

2 Puimcl pelves 

.=) After labor had begun 2 Plat pelves 

1 E.xtensive fibroid 
1 Cardiac (pulmonary stenosis) 

1 Funnel pelvis 

Eighteen patients had trial labors of from eight to fifty-three hours, 
and most of them wore real tests of labor; in each case the head re- 
mained high and the competing procedures were high forceps, version, 
pubiotomy and cesarean section. The exceptions to this were : 
threatened fetal asphyxia in a woman of thirty-eight for whom I am 
sure the choice of delivery made possible the birth of a living child, 
twin pregnancy in a toxic mother with premature separation of the 
placenta, large fibroids low in the uterus in two patients and small 
multiple growths in one, and primary inertia after thirty-six hours of 
labor in a woman who had had four spontaneous abortions. There were 
three cases of flat pelves, one justo minor, and one funnel pelvis; one 
case of disproportion due to postmaturity. It is only in the remaining 
six cases where definite indications were lacking that it might be said 
that elderly pi’imiparity was the chief factor in deciding for cesarean 
section. 

The value of the child to these six women of thirty -five to thirty-eight 
years is great; in other words, their chances for a living baby are not 
as good as in the young primipara who may have many pregnancies, 
and one is not justified in assuming great risks in difficult deliveries. I 
believe that after a trial labor in uninfected patients, if the choice lay 
between high forceps, version, or low cesarean section the last method 
should be chosen. Cesarean section as an elective procedure before the 
onset of labor is not indicated except in the case that is complicated by 
some condition which would demand abdominal deliveiy in any patient, 
such as placenta previa, contracted pelvis, or premature separation of 
the placenta. Malpresentation, such as brow or face, or preeclamptic 
toxemia should indicate cesarean section more frequentl)’- than in the 
young primipara or multipara; in other words, I believe the relative 
indications are broadened in the elderly primipara. 
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RELATION BETWEEN STERILITY OR LOWERED FERTILITY AND DYSTOCIA 

It has been claimed that women conceiving for the first time several 
years after marriage are prone to dystocia, because of inertia, slow 
dilatation, and rigid soft parts due to hypoplasia of the generative 
organs. The number of years married before conception was not known 
in many of these cases, but in the 100 private patients from whom this 
item was ascertained, the following facts were found. 


Table V. Lowered T’ertilitt and Dystocia 



MARRIED 1 TEAR OR LESS 

MARRIED 5-20 TEARS BEFORE 
CONCEPTION, AVERAGE 

9% YEARS 

No. of cases 

39 

69 

Cesarean sections 

6 - 15.1% 

9 - 15.0% 

High forceps 

2 - 5.1% 

0 

Mid forceps 

9 - 23.0% 

22 - 36.0% 

Low forceps 

6 - 15.1% 

10 - 16.4% 

Spontaneous 

16 - 41.0% 

20 - 32.6% 

Average duration of labor 

14 hr., 12 min. 

16 hr., 24 min. 

Infant mortality 

5 - 12.5% 

2 - 3.2% 


There are two chief differences in these two groups: first, in the 
woman married five years or more before her first conception the labor 
was longer, and second, forceps were resorted to more frequently in 
the same class. 

Weight of Babies . — The average weight of all babies, excluding pre- 
matures, was 7 pounds 8% ounces, which would not corroborate the 
view that first babies born to older women were unusually large. 


Table VI. Lacerations and Results 


PERINEUM 



CERVIX 


No laceration 

46 ' 


Intact 

7 stellate ' 

49 

1 

Episiotomy 

57 

1° ^ 

1 

1 unilateral 
f stellate ] 

^ 102 

1 

1° laceration 

45 

2° < 

1 

unilateral , 
t bilateral J 
^ stellate "j 

> 36 

1 

2° laceration 

57 

3° ^ 

unilateral | 
[bilateral J 

^ 12 

1 

3° laceration 

1 





Besults: 

fine 104 

good 82 meaning no relaxation of pelvic fioor at all. 

moderate 20 meaning some degree of relaxation discoverable on examina- 

tion but without symptoms. 


Laceration or the necessity for episiotomy may be slightly more com- 
mon in elderly primiparae than in young primiparae, though I believe 
the difference to be trifling. The results, however, were quite good. 
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Dry labor is mentioned as a complication of these labors. This can- 
not be considered very seriously when we find an average length of 
11.6 hours for 82 cases. This is between three and four hours shorter 
than the general average of the entire series. The percentage of spon- 
taneous deliveries in the dry labors was the same as that for all labors; 
there were fewer cesarean sections and more forceps deliveries. 


Table VII. Avehage Duilvtion in 82 Duy Labors op Elderly Primiparae 


30-34 

35-39 

40-46 

all ages 

11.1 br. 

ll.S br. 

13.8 br. 

11.6 hr. 


DELIVERIES IN THESE DRY LABORS 


Spontaneous 

15 


3 

29 - 35.5% 

Low forceps 

13 


0 

29 - 24.4% 

Mid forceps 

21 


1 

26 - 31.7% 

High forceps 

0 


0 

2 - 2.4% 

Cesarean section 

0 


0 

5 - 6.0% 


Infant Mortality . — There were 12 deaths in 237 eases, or 5 per cent. 
This includes premature births. Five babies were dead before the be- 
ginning of labor (4 toxic cases and 1 placental infarction), 1 at six 
months, 1 at seven, 2 at eight months, and 1 at full term. These were 
macerated at birth. Of the remaining 7, 3 were delivered by high 
forceps, one was a breech delivery, one a placenta previa and finally 
eight months twins of a toxic mother with separation of the placenta. 

SUMMARY 

There still exists a more or less widespread feeling that childbearing 
in elderly primiparae is accompanied by a eomplicated pregnancy and a 
difficult labor, with an increased risk for the child. 

There is a much higher percentage of elderly primiparae in private 
than in public hospital service. 

The findings in this series of 234 private and 70 ward cases did not 
show more nausea and vomiting; did not show a higher percentage of 
twin pregnancies (1 to 101) ; did not show larger babies than the 
general normal (^^); did not show a higher incidence of abortions or 
premature labors; did not show more fibromyomas than in multiparae 
of the same age, and did not show a fetal mortality above the general 
average. Dry labors, if frequent, were shorter than those when the mem- 
branes ruptured later. The findings did not show an increase in the 
length of labor; as a matter of fact, the labors were shorter than in all 
primiparae by an appreciable length of time. 

_ They did show a slight increase in toxemia of pregnancy, an increase 
in number of eases of funnel pelves, only a slight increase in unfavorable 
presentations and positions, an increase in the necessity for cesarean 
section, but a few abdominal deliveries were done with elderly 
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primiparity as a sole indication (the cases of contracted pelves would 
have demanded cesarean section had the woman been a young primi- 
para) . 

There still is a small group of cases of first stage dystocia in which 
long labor -will not dilate the cervix; many of these are due to primary 
inertia and only a few, in my opinion, to rigidity of the cervix. In 
some of these cases cesarean section should be done (6 eases in this 
series). 

The usual dystocia seen in this series came after a satisfactory short 
first stage, ^vith dela}’- in the second stage due to inertia usually, but 
sometimes to a rigid pelvic floor. This explains the frequent resort to 
low or mid-loAV forceps extractions; the results as far as fetal mortality 
or condition of the pelvic floor was concerned were good. Elderly 
primiparae seldom have satisfactory lactation. 

CONCLUSIONS 

The management of labor in elderly primiparae is no different from 
that in young primiparae. A large proportion of these cases will per- 
mit of delivery through the pelvis, 89 per cent in this series. In only 
2.9 per cent of these patients was the age of the patient the sole factor 
in deciding for abdominal section and, then, after a trial labor. Two 
measures; viz., analgesia during the first and second stage and the low 
cervical section facilitates a thorough trial labor after which it will be 
found that many patients, such as were formerly subjected to elective 
cesarean section, can be delivered by the pehdc route. 

While pregnanc 3 ^ and labor in the woman having her first cliild after 
thirty carries with it an added risk to the mother and her babj’’, this 
hazard has been veiy much overestimated. 
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THE TREATJ^IENT OF IIYPEREMESIS GRAVIDARUM 


By H. B. Van Wyck, B.A., M.D., Toronto, Ont. 

(From the Toronto General nospital. Service of Prof. W. B. Hendry.) 

I N A RECENT review o£ tlie current literature DeLee' somewhat 
pessimistically asks, “What have wc learned the past year regarding 
hyperemesis? Nothing! Our treatment is the same as it was, rest 
in bed, isolation, forced fluids and glucose intravenous^. ” 3. P. 

Greenhill" in a similar review states in reference to a claim made that 
injections of an artificially prepared antibody of human placental 
extract have cured a scries of 40 cases, “the reviewer wishes he could 
meet such a miracle man. He must, however, content himself with the 
customary treatment of this condition, namely, isolation, rest in bed, 
forced fluids and glucose intravenously.” 

The unanimity illustrated here has at least the advantage to those 
treating hyperemesis gravidarum that the confusion of theories and 
nostrums advocated a decade ago has disappeared and whatever the 
present limitations of therapy, the now commonly established views 
mark a real advance. 

The essential cause of this condition is as yet unknown. Although 
we cannot claim to have a specific form of treatment, much has been 
leaimed by intensive study of these eases and forms of treatment have 
been evolved which are for practical purposes satisfactory. 

In this paper will be described the treatment of hyperemesis grav- 
idarum as carried out at the Buimside Department, Toronto General 
Hospital in the Metabolic Ward with the cooperation of the Depart- 
ment of Pathological Chemistry under the direction of Professor V. J. 
Harding. 

In our opinion, all cases of nausea and vomiting of ijregnancy have 
a common underlying cause which may show itself in various phases. 
No satisfactorj’’ distinction can be made between toxic and neurotic 
vomiting. Any test which is devised to do so merely marks a stage in 
the progress of the disease at which a certain function or organ is 
deranged. These derangements appear earlier or later in the disease, 
depending on the individual and the direction in which the disturb- 
ances of metabolism progress. A case progressing slowly with almost 
compensating changes occurring pari ijassto will correspond to what 
some have ealled “neurotic.” In others, progressing very rapidly, 
the gross degenerative changes appear quickly, the earlier stages es- 
cape notice, and the case is called toxic from the beginning. From this 
point of view, we have accounted for the widelj'^ variant types of the 
disease by noting the type of metabolic disturbance which is some- 
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times the dominant type in a given case. Close investigation of vomit- 
ing of pregnancy has shown that these types of metabolic disturbance 
are factors in the development of the disease and that upon their 
presence and the degree to which they are acting depend the clinical 
features and progress of the disease. 

That a disturbance of the carbohydrate metabolism is a common 
feature is now accepted as a truism, although there may still be dif- 
ferences of opinion as to the interpretation of the obtained facts. The 
theory of carbohydrate deficiency as the primary cause of nausea and 
vomiting was first stated by Duncan and Harding in 1918® and pub- 
lished independently b}'' Titus, Hoffman and Givens in 1920.^ The 
publication of this work resulted in the rapid spread of the treatment 
by carbohydrate administration and the introduction in these cases of 
the intravenous method by Titus marked a great improvement in 
treatment. 

It seemed an obvious conclusion to relate the condition of the gly- 
cogen depleted liver, the common occurrence of ketosis, and the peri- 
odicity of the symptoms with the time in pregnancy when there is a 
negative nitrogen balance, and when the earbohj’-drate storehouse, the 
placenta, is as yet not formed. These facts, if not completely substan- 
tiating the theory, at least pointed to star\mtion as a main factor in 
the production of some of the graver phenomena of hyperemesis and 
gave clear indication for the treatment of the condition by glucose. 
Underhill and Rand® had previously arrived at this conclusion from a 
study of the nitrogen partition of the ui’ine. Early forms of treatment 
in our clinic consisted in schemes similar to those elaborated by Hard- 
ing and Watson® in 1922. These in principle are still followed in the 
main, but, as our observations increased, it became apparent that by 
the use of the necessary fluids in glucose administration, we were 
treating a factor in addition to that of starvation. 

It was generally found in a number of patients treated with intra- 
venous glucose that the best control of treatment was the observation 
of the daily output of urine. Those patients responding to treatment 
by a large output of urine with a few exceptions markedly and co- 
ineidently improved clinically. The urinary output when the pa- 
tients were first seen was taken as a helpful basis upon which to 
adjudge the severity of the condition and the necessity of bed treat- 
ment. Also the rapidity of the response to treatment; in other words, 
the time elapsing before a satisfactory diuresis was obtained, was 
found to bear a relation to prognosis. The patients in whom, after 
intensive treatment with fluids, the output and quality of the urine 
did not markedly improve, were the patients in whom abortion was 
thought necessary to prevent disaster. By diuresis we set an arbi- 
trary standard that the twenty-four hour output of urine should have 
at least a volume of 1000 e.e. and a specific gra‘\’it 5 ’’ of not higher than 
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1.010. Sucli a diuresis we expected to obtain promptly and where it 
was delayed longer than a week, ive took that fact, along Avith the 
other clinical evidence, to justify therapeutic abortion. Thus, in addi- 
tion to the use of glucose, the use of fluids became of paramount im- 
portance. This view was emphasized by Harding’' in a communication 
in Avhich it was pointed out that such results as had been attributed 
bj’- Haden and Guffy® to the use of sodium chloi-ide, and by Thalhimer® 
to the administration of insulin with glucose, were in his opinion due 
to and dependent on the use of fluids. 

To investigate further the factor of dehydration, studies Avere under- 
taken of the serum proteins. The estimation of the changes in the 
N.P.N. and uric acid could be accounted for by dehydration but did 
not appear to have any significant interest. The serum proteins had 
been used as an index of hydremia in pregnancy’® and might be ex- 
pected to bear a relation to this condition in AAdiieh dehydration played 
such a large part. From a studs'- of 55 cases,” it Avas concluded that 
the general high level of serum protein indicated concentration brought 
about by the hs’-peremesis and reflected at the same time the condition 
of the tissues. It Avas noted that the majoxdty of the patients showing 
a high senom protein value Avere those in whom intensive treatment 
yielded the promptest results. These Avere patients Avith a shoii; pre- 
ceding history, in Avhich the dehydration had come on suddenly and 
acutely. With very occasional exceptions, the high value Avas found 
to be a good prognostic sign. On the other hand, when a Ioav value 
Avas obtained, the condition had been usually established for some 
time and, Avhen clinical signs of dehydration Avere present, the prog- 
nosis Avas serious. 

Our interpretation Avas that,” “In vomiting of pregnancy the 
partial or complete abstention of food, coupled Avith the loss of fluid 
by vomiting cause an acute anhydremia. The concentration of the 
serum proteins rises. If at this stage fluids are freely supplied by the 
use of glucose in saline either intravenously or rectaUy or by hypo- 
dermoclysis, the blood concentration is restored to normal. If isola- 
tion and rest in bed are sufficient to check the neurotic element pres- 
ent in these patients, then fluids by mouth are all that is necessary. 
If, however, the acute dehydration is allowed to go unchecked, de- 
struction of the serum proteins takes place. The value falls to nearer 
normal, or it may even become subnormal. In these cases, simple 
replacement of lost fluid Avill not suffice. There must also be a regen- 
eration of a serum protein before complete recovery is possible. In 
these eases may perhaps be seen the therapeutic value of larger 
amounts of glucose in saving N loss to the body and thus aiding pro- 
tein regeneration. In extreme cases the employment of transfusion 
Avould be the logically indicated treatment.” 
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Some five of our patients Avitli a liigli initial serum protein value, 
fell to a subnormal level and finally gave normal figures on discharge. 
This is explained as evidence of the destruction of serum proteins dur- 
ing the course of the dehydration Avhen the anhydremia is overcome ; 
a regeneration of the serum proteins is in these patients necessary and 
explains the slow recover}’’ of this type of patient. It has also heen 
noted that these latter are subject to relapse. 

In treating this factor of dehydration, we found it necessary to use 
increased amounts of fluid and our earlier view outlined above that 
failure to produce prompt diuresis was an indication for therapeutic 
abortion, we Avere forced to adopt as proof that the quantities of fluid 
administered Avere insufficient. In the first years the amounts Avere 
from 1000 to 1500 c.c. in tAventj’-four hours. During the past three 
years, 3000 c.c. of 10 per cent glucose in normal saline have been given 
daily in addition to whatever the patient could take by mouth. The 
rate of administration Avas governed by the dictum of Wilder and 
Sansum,^“ in accordance Avith Avhieh the floAv Avas regulated at 600 c.c. 
of 10 per cent glucose per hour. This Avould at first sight appear to 
subject the patient to the hypoglycemic reactions described by Thal- 
himer,^® and be in disagreement AA’ith the therapeutic limits established 
by Titus and his coAvorkers.^^ The increase in the amount of glucose 
used in our Avard Avas, hoAvever, a gradual one and our avoidance of 
reaction, of Avhieh Ave have been quite free since the early days Avhen 
the amounts of glucose Avere one-third or less, Ave can attribute to 
gTeater care in the preparation of glucose, the use of glucose ahvays 
in normal saline solution, and more individual regulation of the tem- 
perature of the fluid administered. With the necessary details of the 
preparation all are familiar, but an essential difference betAveen the 
conditions under Avhich hypoglycemic reactions are reported and our 
administration is perhaps the use of a normal saline medium. As our 
patients had no reactions, Ave made but feAV blood-sugar estimations 
but these Avere inA’ariably Avithin normal limits. The other points of 
technic sti-essed here are that the rate Avas controlled by a side burette 
after the method described to us by Thalhimer and the use of a ther- 
mometer Avithin a glass tube incorporated in the tubing at the A’ein. 
The temperature at Avhich the fluid Avas given could be varied accord- 
ing to the indh’idual, but on an aA’erage the thermometer Avas kept at 
a reading of from 100° F. to 105° F., pennitting the fluid to enter the 
A’ein at approximately blood heat or slightly over. With considerable 
indiAudual variations, it Avas found that higher temperatures made the 
patient complain of flushing, headache, and general discomfort and 
lower temperatures produced feelings of chilliness. That some of our 
early reactions Avere due to too Ioav temperatures became evident on 
noting the temperature at AAdiich Ave noAv find it necessary to keep the 
reserA’oir flask. Care from the nurse is necessaiy to maintain an even 
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]ieat at the vein, and a simple method is the use o£ hot water bottles 
along the course of the tubes. 

The 3000 c.c. are given in five houi's and this technic has been em- 
ployed without reactions in the last three years as a routine. This 
amount is given daily and continued until the patient is able to take 
sufficient water by mouth to maintain a lai*gc urinary output. In the 
great majority of our patients, this treatment, combined with such 
sedatives as hei*oin, morphia, and bromides, with attention to the bowel 
elimination, and isolation, has been effective. 

Mouth feeding was begun as soon as possible with light foods, the 
choice of which wc do not regard as of as much consequence as the 
way in which tlie trays are made attractive. The length of time the 
patient is allowed to convalesce under hospital conditions is important, 
as patients discharged too early tend to have very serious and ob- 
stinate relapses. 

In the few patients resisting this treatment, where we have some- 
times found it necessary to do therapeutic abortion, we believe we 
have found direct evidence of a third factor, liver degeneration, in 
addition to that of starvation and dehydration, and that this factor 
demands an addition to our usual treatment. This view was set forth 
in 1929 by Harding and his colleagues.^' In these obstinate eases not 
recovering on the usual administration of intravenous glucose with the 
usual large amount of fluids, there is always a persistent urobilinuria 
and this can be interpreted as evidence of persisting liver damage. In 
80 per cent of our eases urobilinuria was present at the beginning. In 
the great majority of these, the usual treatment is effective in causing 
the disappearance of this sign of liver derangement, which in these 
cases is probably slight. In these there is no icterus and only slight 
increased van den Bergh reactions. These cases respond satisfactoril 5 ’ 
to treatment, hunger returns, and recovery is progressive. 

It is in the few who respond slowly or not at all that, in spite of the 
correction of the dehydration, urobilinuria persists. With our inter- 
pretation of this as a gravely disordered liver function, we attempted 
to correct it by feeding a much higher number of calories than could 
be administered intravenously. The method used was the duodenal 
tube and feedings of 3 oz. of skimmed milk and 3 oz. of’lO per cent 
glucose were given every two hours throughout the twenty-four. This 
enables one to give 780 additional calories to the patient as well as 
2000 e.e. more water. The results in the few patients in whom this 
additional treatment is indicated have been so satisfaetoiy as to con- 
vince us of the value of the urobilinuria as an urgent sign for higher 
caloric feeding and of the success of this measure adopted to meet the 
indication. 

A practical point of some importance is that in the absence of ade- 
quate laboratory facilities, urobilinuria may be assumed to be present 
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when the urine has a characteristic orange red color'. When the color 
persists in the urine in spite of adequate treatment, it may he taken 
as an indication of serious and progressive liver damage. 

A fourth factor demanding treatment is the neurotic. The part this 
plays in an individual ease varies considerably hut all are aware of its 
presence to a greater or less degree. It has been seen in a striking 
form in our special ward of four beds in the aggravation of the con- 
dition of the other three when one patient suffers a marked relapse of 
symptoms. The obvious solution in public ward practice is to be able 
to isolate each case of hyperemesis. This requires special organiza- 
tion, as these eases cannot be as satisfactorily handled under ordinary 
ward conditions. A substantial saving of fetal and maternal lives 
will be made when our public institutions provide facilities for the 
special nursing and complete isolation of each ease of hyperemesis, 
even for indigent patients. 

These, then, are the factors demanding treatment and our experi- 
ence would lead us in grouping the cases according to these principles : 

1. Those patients in whom dehydration has as yet produced few 
changes and in whom with isolation, rest, and the administration of 
fluids and food by mouth the cure is easily effected. 

2. The group in which dehydration is more acute (usually with a 
high serum protein value) but in which after repeated daily intra- 
venous injections of 3000 c.c. of 10 per cent glucose given as previously 
outlined, the clinical recovery parallels the diuresis. 

3. The comparatively few patients in whom in spite of such treatr 
ment, and the procuring of a satisfactory diuresis, there is little or no 
clinical improvement. These invariably show a persisting urobilinuria 
and can be subdivided into (a) patients progressing slowly but amena- 
ble to treatment by duodenal tube as already outlined, (b) the very 
few patients in whom downward progress, in spite of all treatment, 
can be stopped only by therapeutic abortion. 

It is certainly within the scope of this review to deal, if only briefly, 
with prophylaxis as a logical development from the wew that the in- 
herent cause of the mild types of vomiting and the severest forms is 
the same. We regard these factors outlined above as applicable to 
the treatment of even the mildest forms of disturbance in early preg- 
nancy, before the patient has as yet failed to compensate the changes 
threatening from starvation and dehydration. The prophylaxis of 
hyperemesis is the treatment of all early pregnant patients. When 
such a patient is not remaining acetone-free, is not maintaining a nor- 
mal water balance as shown by a Ioav daily output of urine with a high 
specific gravity, or is rapidly losing weight and strength, she should 
no longer be treated as an ambulant patient but must be safeguarded 
by more intensive treatment in bed. 
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The patient with earlj’' symptoms of nausea and vomiting, however, 
who is showing none of these indications of a losing equilibrium should 
be put on a routine which takes into account the four factors previously 
mentioned. It is unnecessary here to list in detail the instructions 
that such a patient should receive, but some systematic advice should 
be given her which takes into account that potentially she is threat- 
ened with a condition which may be averted by the regular frequent 
administration of food, of increased fluids, the taking of periodic rest, 
as well as other obvious matters of common hygiene. 

CONCIiUSIONS 

1. The four factors, staiwation, deh 3 ’^dration, hepatic derangement, 
and neurosis demand treatment hj : 

a. Rest in bed with isolation 

b. Sedatives 

c. Intravenous 10 per cent glucose in normal saline in amounts 
up to 3000 c.c. daily until the urine is increased to at least a 
liter 

d. The use of larger amounts of carbohydrate and protein by 
duodenal tube in certain eases 

The first two are used to overcome the neurosis, the third the dehydra- 
tion, and the fourth, the hepatic derangement. 

2. The same principles indicate the prophylactic measures which 
should be used in the treatment of early mild nausea and vomiting. 
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VENOCLYSIS, THE CONTINUOUS INTEAVENOUS 
ADMINISTRATION OP GLUCOSE 

By W. T. MgConnelij, M.D., Louisvilee, Ky. 

T his discussion is in the nature of a supplementary report of further 
work described in an article by the author, published in Vol. XLII, 
1929, of the Transactions of this Society, entitled “Glucose in the 
Treatment of Pregnancy.” 

In the consideration of any therapeutic agent, the principal factors 
to be determined are: (1) Indications for the use of that particular 
substance in a given disturbance; (2) Dosage; (3) Methods of ad- 
ministration. The presentation of this paper concerns chiefly the last 
named factor, namely, a practical method of supplying glucose in solu- 
tion to a patient in quantities sufficient to maintain adequate nourish- 
ment, supply sufficient fluids for body needs and deriving certain 
therapeutic benefits therefrom. 

The value of glucose and indications for its use as a therapeutic 
agent, especially in the toxemias of pregnancy, has been so ably shown 
by various investigators, that we will not discuss it here. The dosage 
has been determined by Titus, ^ Woodyatt, Sansum“ and others, and 
from our experience, has been reduced to a practical working basis. 

The various methods of administration of glucose are: by mouth, 
reetally, subcutaneously, intraperitoneally and intravenously. When 
given directly into the circulation it may be administered by the dosage 
method (given quantities administered at varjdng intervals, as em- 
ployed by Titus and others, or by a continuous flow over a prolonged 
period of time, as employed by Matas, Hendan, Warthen and others. 
Matas^ was first to use this method, and called it the “continuous 
intravenous drip.” Hendon,^ closely following Matas in his investiga- 
tions along this line, called the method “venoclysis,” and to him be- 
longs the credit of first devising and reporting a technic and apparatus 
making the system capable of practical use. We have emplo 3 ’'ed his 
technic in our work. 

The essential features of the apparatus used are two thermos bottles 
of 1000 c.c. capacity each, suspended in a wire frame and attached to a 
Y-tube, which is in turn connected to a klurphy drip tube; from this a 
single rubber tube leads to a gold-plated silver cannula. This cannula 
is inserted through a phlebotomy opening into a vein just above the 
bend in the elbow. The vein is ligated distal to the insertion, and a 
ligature of umbilical tape is passed around the cannula in the vein, held 
in situ bj’- a shoulder on the cannula. The wound is closed and a sterile 
dressing applied. The rubber tubing is fixed to the arm bj’’ strips of 
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adhesive, permitting the patient to move the arm at will during the 
administration. The use of two thermos bottles permits the employ- 
ment of one while the other is being filled. The thermos feature keeps 
the solution at a constant temperature. 

The hole in the klurphy drip tube is covered wdth adhesive, aiding 
materially in the regularity of the flow from the reservoir. Other 
veins may be used, but we have found that if the insertion is made 
sufficiently far above the elbow to be proximal to the tributary radicals 
of the vein employed, there is no back-flow of blood into the cannula and 
the flow may be temporarily discontinued and resumed without clot 
formation. 

The greatest disadvantage to this method is the necessity for cutting 
doATO on the vessel, Avith a resultant sear. We can keep the floAv going 
satisfactorilj’- for eight to tAA'clve hours by piercing the vein Avith a large 
needle, but after a time the lumen becomes occluded, and another 
puncture must be made. If longer contiiAued use is desired, a phle- 
botomy must be done and a cannula employed. 

After a fcAV da5’’s in some cases the arm above the insertion becomes 
congested and reddened, causing the patient some discomfort. This 
can be largely relieved by an ice-bag applied to the congested area. 

Then the performance of a phlebotomy is a more complicated pro- 
cedure than the mere piercing of a vessel Avith a needle. 

The chief advantage in the use of the cannula is that Avith one insertion 
into the vein a continuous floAV can be given over quite a number of 
days Avithout further disturbing the patient. The principle advantage 
of a prolonged continuous floAV over the “dosage” method is that not 
only can much larger quantities of nourishment and fluids be given a 
patient in each tAventy-four-hour period, but because the floAV is con- 
tinuous there is no danger of any sudden overload upon the circulation 
or assimilative process of the body. 

In most of our cases the apparatus is set to deliver forty drops of 
10 per cent glucose per minute. This gives the patient 400 grams 
(0.8 pounds) of sugar and 4000 c.c. (one gallon) of fluid per day. In 
order to accomplish this Avith intermittent injections, four injections of 
1000 c.c. each at six-hour intervals, or eight injections of 500 c.c. each 
at three-hour periods, would be required. 

Other substances can be administered by this same method. Saline 
solution or Ringer’s solution can be used alone or in combination. Such 
drugs as sodium luminal, sodium amytol and digifolin, adrenalin or 
cafEein can be injected into the solution through the small hole in the 
Murphy drip tube. Citrated blood may be given Avith the glucose. 

Dr. H. J. Warthen'^ reports in July, 1930, issue of the International 
Surgical Digest, extensive Avork done Avith this method in the Surgical 
Department of Johns Hopkins. His technic is very similar to that of 
Hendon, and his observations correspond very closely to ours. He cites 
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one of his cases in whom “the solution was given continuously for 
eighteen days, with the exception of three short intervals during the 
removal and reinsertion of the cannula into a different vein.” Fifty- 
four thousand c.c. of 5 per cent dextrose were given during this time. 
He uses veins about the ankle as well as in the arm. 

The chief use for venoclysis is in cases where the giving of food, 
water or drugs by mouth is impracticable. In obstetrics, hyperemesis 
gravidarum with dehydration offers the most outstanding indication 
for this method of treatment. Hendon’s cases and those of the author, 
treated for hyperemesis by this method, are 15 in number. Most of 
these patients had received glucose intravenously by the intermittent 
method, without apparent benefit. In each case the hyperemesis was 
of the severe type of considerable duration. All showed marked im- 
provement, and most of them were completely relieved by the end of 
the fifth day. None of them died of hyperemesis. One died later in 
pregnancy of a perforated gastric ulcer and one had a therapeutic 
abortion done after she left our care, but her general condition had 
been so improved as to malie the operation practicable. 

Two of the above patients have again become pregnant and have 
passed the third month without any vomiting. Whether this is co- 
incidence, or due to the regenerating influence of the glucose, we cannot 
say. In both cases, however, they have each had several pregnancies, 
and in all others the vomiting had been severe. We have found in 
treating hyperemesis by this system that nausea and vomiting are more 
quieldy relieved by adding sodium luminol or sodium amytal to the 
glucose. 

In the primary toxemia of early pregnancy, that is, a severe vomiting 
due directly to the pregnancy, glucose has proven in our hands a most 
valuable remedy, acting practically as a specific. In the secondary tox- 
emias, where the vomiting is due to some preexisting pathology such 
as nephritis, gastric ulcer, gall bladder infections, etc., glucose treat- 
ment aids materially in supporting the patient, but seems to have very 
little effect in controlling the vomiting. 

It is well understood that dextrose does not become available for use 
in the body until it has undergone certain biochemical changes. It is 
stored in the liver as glycogen. One of the chief agents said to produce 
these changes is a substance developed by the activity of voluntary 
muscles. When the patient is at rest, the conversion of the vegetable 
dextrose into animal glycogen proceeds much more slowly. The dextrose 
remains, for a longer period of time, therefore, as a foreign substance. 
In the intravenous administration of glucose this factor should be home 
in mind. 

In our investigations we have attempted to ascertain the relative effect 
on blood sugar of the slow, continuous administration in comparison 
with the more rapid, intermittent method. We took two series of eases 
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for this study, taking blood-sngai’ readings at halfJionr interv^als, the 
tii-st reading being taken just before the administration was begun, secur- 
ing a specimen each half-Jiour until six readings were obtained. In one 
series the glucose was given by the continuous method, and in the 
other series 500 e.c. of 20 per cent solution was administered over 
a period of about forty-five minutes. Table I shows all the readings 
obtained in these two series. While the, number of cases investigated 
is not large, yet a very strildng uniformity of results will be noted; 
so much so indeed, that we felt it would not be amiss, for the purpose 
of graphic charting, to total each column of a given half-hour period 
for the entire series and graph the averages. It will be seen that the 
initial blood-sugar rise in the vcnoclysis cases averaged 69 mg. per 
100 C.C., while in the eases given glucose by the dosage method, the 
average initial rise was 43S mg. 


Table I 



MG. blood I 



ONE AND 1 

TWO 

TAVO AND 


SUGAR 

1 ONE-HALP 

ONE 

ONE-HALP 

ONE-HALF 

NAME 

BEFORE 

HOUR 

HOUR 

HOURS 

HOURS 

HOURS 

1 

1 

INJECTION ' 
BEGAN 

LATER 

L.\TER 

LATER 

LATER 

LATER 


VARIATIOKS IN BLOOD SUGAR DURING CONTINUOUS GLUCOSE ADMINISTRATION 



135 


196 

169 

181 



111 

135 

133 


111 

117 


102 

160 

153 

128 

115 

114 


142 

273 

364 


235 

454 


133 

106 

125 

158 

101 

97 


123 

243 

- 151 

126 

111 

117 

Averages 

124 

193 

190 

160 

142 

183 

VARIATIONS IN BLOOD 

SUGAR DURING INTERMITTENT GLUCOSE ADMINISTRATION 

E. G. 

97 

400 

222 

181 



M. S. 

160 

800 

614 

362 



L. E. 

117 ■ 

066 

250 

142 



C. M. 

142 

666 

500 

370 

344 


A. C. 

98 

266 

142 

98 

95 


Averages 

122 

560 

345 

230 

193 

156 


Table II shows the graphic plotting of the average variations of 
blood sugar during the first three hours of administration by the two 
methods. 

It is reasonable to suppose that a similar variation occurs in the 
volume of the blood-vascular system. From a mechanical standpoint, 
therefore, as well as from a biochemical, it would be apparent that 
there is much less danger of overloading the cardiovascular mechanism 
as well as the assimilative processes of the body when glucose is given 
by the slow, continuous method. 

Insulin. was not used in any of these cases, and it will be noted that 
in none of them was there any tendency to hyperinsulinism. 

In subsequent blood-sugar readings taken at varying intervals the 
sugar level remained very, near that of the last reading in this table. 
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Glycosuria is rarely encountered in any of our cases, and when it ap- 
pears can be overcome by reducing the concentration of the solution 
administered. 

"Warthen® gives 5 per cent glucose in normal saline. He says, “With 
patients showing evidence of nephritis, normal salt solution is admin- 
istered with caution and is discontinued as soon as possible for fear 
that salt retention may follow, with edema and possible pulmonary com- 
plications. ’ ’ 

From a clinical standpoint, we have had fewer reactions with veno- 
clysis than -with the intermittent method. 

Hendon has used his venoelysis method in several hundred cases, 
and his results have demonstrated that the procedure has a distinct 
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clinical value. His observations cover a period of about five years. 
The author is indebted to Dr. Hendon for the privilege of observing a 
large number of these cases, and it was the striking clinical results 
obtained that prompted us to undertake an investigation of the bio- 
chemical phenomena encountered when this system was used, and to 
ascertain its clirdcal value in obstetric practice. We wish to acknowl- 
edge our gratitude to the Eesearch Laboratory of the Louisville City 
Hospital, under the direction of Dr. John Walker Moore, and to the 
resident staff of the Obstetrical Department of this institution for their 
valuable aid in making these investigations. 

We might further add that the work of Hendon has brought out some 
very interesting clinical facts.® It has been found, for instance, that a 
far greater amount of glucose could be given, and for a much longer 
period of time than was formerly supposed. Hendon has maintained 
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adequate nourisliment and a sufficient supply of fluid for as long as 
fifteen days without anything by mouth or rectum. Dr, Frank Strickler 
reports a case maintained thus for twenty-one days. 

In none of the cases so treated has there been any noticeable ill effects 
due “ to a lack of protein supply. The glucose has apparently been 
adequate to maintain a well-balanced metabolism. The individuals 
so treated have all been very sick, and the almost universal rule has 
been an increase in strength and energy. 

None of Hendon’s patients have showed any tendency to hyperin- 
sulin disturbances. Much apprehension has been felt in the past lest 
the administration of large quantities of sugar overstimulate the produc- 
tion of insulin with resultant shock. But it is certainly apparent that 
with the slow continuous method, at least, such fears are groundless. 

No case among the hundreds so treated has showed any signs of 
thrombus or embolus disturbance. Any given vein so used will become 
occluded in from five to seven days, but the ligature distal to the in- 
sertion seems to prevent clot particles from getting into the circulation. 

We have found that in the average case 200 c.c. per hour is the 
maximum rate of administration. If given faster, evidences of over- 
loading are often noted. 

This discussion has primarily to do with the use of the continuous 
administration of glucose in hyperemesis gravidarum, but tWs procedure 
has been used with marked success in other disturbances incident to or 
complicating pregnancy, such as puerperal sepsis, anemia from hemor- 
rhage, peptic ulcer, peritonitis, biliary tract disease, and other condi- 
tions where feeding by mouth is inadequate or impracticable. 

While we do not contend that every case of hyperemesis should be 
treated by the continuous drip method, yet from our observations we do 
feel that many cases can be successfully treated thereby where less 
radical measures fail. If future experience wth this method continues 
to show the same degree of effectiveness in the treatment of severe 
hyperemesis as we have already found, it will take its place as one of 
the most valuable weapons available in combating this dread disease. 

SUMMARY 

1. “Venoelysis” is a term employed by Hendon to denote the ad- 
ministration of fluids into the blood stream through a eannula anchored 
in a vein, the solution flowing continuously and slowly over a pro- 
tracted period of time. 

2. A technic has been devised whereby a continuous flow may be 
used, rendering the procedure safe, practicable and adequate for sup- 
plying nourishment, fluids and therapeutic agents. 

3. By this method, glucose may be given, conserving the metabolic or 
blood-volume balance, maintaining the normal ratio between delivery 
and distribution. 
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4. Bioeliemic findings show this to be the ideal method of giving 
glucose where considerable quantities are to be given over a long 
period. 

5. Clinicallj^, this method of administration has proved of marked 
value in the severe type of hyperemesis gravidarum with dehydi’ation, 
as well as other obstetric complications where feeding by mouth or 
rectum is for any reason inadequate or impracticable. 
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CHORIOMAS 

By Henry Schmitz, M.D., P.A.C.S., F.A.C.R., Chicago, III. 
(From the Department of Gynecology, Loyola University School of Medicine) 

E ight eases of malignant choriomas and three cases of benign chori- 
omas were observed in our clinic within a relatively short time. 
They were referred either on account of persistent uterine bleeding sim- 
ulating a malignant disease in some instances or for prophylactic radia- 
tion therapy to prevent recurrence after preceding surgical removal. 
The pathologic, diagnostic, and therapeutic observations were of un- 
usual interest and are herewith recorded. 

Choriomas are of infrequent occurrence. Szathmary collected from 
53,000 consecutive pregnancies 39 cases of hydatid mole, i.e., one mole in 
1690 pregnant uteri, and 11 eases of malignant chorionepithelioma, or 
one malignant chorioma in 4900 pregnant uteri. Five cases of chorion- 
epithelioma followed a preceding mole, 15.1 per cent of the 32 moles. 

Tumors of the chorion develop from the chorionic epithelium which is 
derived from the trophoblast. As soon as the epithelial cells acquire the 
facultj' to destroy maternal tissue then the ovum or blastocyst attains 
ennisting or invading powers and at this time imbeds itself wherever it 
happens to be. The entire process of implantation and the subsequent 
formation of the placenta is termed placentation. 

The study of chorionic tumors requires an intimate knowledge of the 
processes of nidation and placentation. Several stages in these processes 
verge closely on pathologic malignant states but, of course, are entirely 
of a physiologic nature. By a process of histolysis the o^nlm or blasto- 
cyst excavates an opening in the lining of the most adjacent matenial 
tissue and sinks beneath the tissue surface, usuallj’' the decidua vera of 
the uterine body. The lj4ic power is ascribed to the Langhans cells and 
the resorptive power is attributed to the s 5 Ticj'tial or plasmodial cells 
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of the chorionic villi according to Grosser. The port of entry in the 
decidna becomes closed over the ovnm by the formation of a plug com- 
posed of chorionic cells, decidual cells and fibrinous material. Thus the 
nidation of the ovum in the blastocyst stage is completed and the process 
of attachment to the maternal tissue begins. 

The degree of union of ovum and maternal tissue may be cpithelio- 
chorionic, sjmdesmoehorionic, endotheliochorionic, or hemochorionic. 
The latter form requires the most extensive destruction and invasion of 
the maternal tissue by the chorionic cells and is the type occurring in the 
human subject. The Ijdic and invasive activities of the chorionic cells 
end when a direct contact between the matemal blood and the blastocyst 
has been established. 

Chorionic giant cells permeate the uterine wall throughout pregnancy 
and if placental tissue has been left behind at labor, also during the 
puerperium until every vestige of the ovum has been expelled or re- 
moved. This finding according to R. Meyer is analogous to other benign 
heterotopies without destructive or solvent capacities such as adenomy- 
osis or endometriosis. The occurrence is especially pronounced in uteri 
weakened by other pathologic processes. 

The histologic structure of the chorionic villus and the tumors of 
the chorion will not be described as a knowledge of these conditions is 
presumed. Proliferation of the chorionic epithelium, destruction and 
invasion of the maternal tissues are the physiologic processes of the 
trophoblast akin to the pathologic but similar processes seen in chori- 
omas. 

Tumors of the chorion maj'’ be benign or malignant. The benign 
growths are the simple hydatid mole and the invasive hydatid mole. 
The latter has been termed chorionadenoma destruens by Ewing. The 
malignant tumors comprise the tj’pical malignant ehorionepithelioma 
and the atypical ehorionepithelioma malignum. 

The simple and invasive hydatid moles possess the relative inability 
of the chorionic epithelium to rid itself from the connective tissue core 
of the villus. The persistence of the mesodermic tissue in the chorionic 
proliferation constitutes a reliable index of benignancy. Durante and 
Ewing consider the villi to be glands in every essential aspect, both 
anatomic and physiologic. A tumor which reproduces in an orderly 
manner the structure of a glandular organ is by common definition an 
adenoma. The mole may invade the placenta either partially or totally. 
Total degeneration of the placenta causes death of the embryo. The 
mole is an epithelial proliferation. The hydropic swelling of the chori- 
onic cells causes the formation of vesicles. The edematous permeation 
of the stroma is generally considered a regressive process. 

The invasive mole is of the same structure as the simple mole but 
characterized by a deep penetration of the villi into the lumen of the 
uterine vessels. The epithelium rarely breaks through the vessel ^yall. 



258 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Similar observations may be noted in ectopic implantations of the ovum 
and in placenta accreta. It is not improbable that the deeply intra- 
vascular position of the villi may favor a malignant degeneration, as 
prolonged viability of the chorionic epithelial cells is assured by the 
constant supply of fresh blood. However, intravenous invasion per se 
is not an evidence of malignancy. The villi lie entirely in the vessel 
lumen. 

Marchand has divided the malignant choriomas into typical malignant 
chorionepithelioma and atypical chorionepithelioma. The malignant 
proliferation of the chorionic epithelium is a continuation or reactiva- 
tion of the trophoblast at the stage of implantation. The typical malig- 
nant chorionepithelioma, the choriocarcinoma of Evdng, is composed of 
compact masses of Langhans cells, syncytium and intramural chorionic 
cells. The plasmodal cells are seen in the peripheral zone of the cell 
mass, while the intramural cells form the vanguard. The villous stroma 
does not participate in the tumor growth. It is missing. According to 
R. Meyer the ratio of Langhans cells to syncytial cells to intramural 
cells in typical chorionepitheliomas should be the same as found in the 
villi and uterine wall during the implantation period of the first and 
second months. Should the typical ratio be changed in favor of either 
the Langhans, the syncytial or the intramural cells, then the chorion- 
epithelioma is atypical. 

Ewing described cases formed almost entirely of syncytial cells and 
termed them syncytioma malignum. They number at the most about 
5 per cent of the total number of malignant choriomas. He states that 
they are relatively benign. The presence of Langhans cells in pre- 
dominant numbers constitutes the most malignant type of choriomas. 

At times a large increase in the number of intramural cells in the 
absence of any intrauterine growth has been found. The cells are of 
the syncytial or giant cell type. The hyperplasia has been called by 
Ewing syncytial endometritis. R. Meyer and others have described 
similar findings. The significance of the syncytial hyperplasia is that 
simple curettage will bring about a complete healing. Should bleeding 
recur then radium may be inserted intrauterine. This has been success- 
fully done by Rosenzweig. 

The conclusion may be dra^vn that, whenever malignant qualifications 
develop in the chorionic epithelium, as anaplasia, atypia, invasive and 
destructive tendencies and capacity for metastasation, then the bemgn 
chorionadenoma ends, and with the disappearance of the central con- 
nective tissue core the chorionepithelioma begins. Hence the persistence 
of the mesodermic tissue in the chorionic invasion constitutes a reliable 
index of relative benignity. Choriomas composed of only one type of 
chorionic epithelium do not exist. 

It is evident that histologic examinations should be done on all tissues 
expelled or obtained by the curette after abortions, label’s, and expul- 
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sioii of a supposed mole. One should also remember that negative 
histologic findings do not exclude the presence of choriomas as they 
may grow intramurally. 

When performing a diagnostic curettage it would be desirable to 
excavate a piece of tissue from the uterine wall to enable one to study 
the fetal and maternal relation. Vaginal hysterotomy should be done, 
if curettage is negative and the possibility of the existence of choriomas 
is present indicated by the history and symptoms in the case. 

Spontaneous regression of the primary growth even after the forma- 
tion of metastases, and regression of metastases after removal of the 
primax'y growth have been reported by many writers. Ewing states 
that regression is seen onlj^ in benign choriomas, malignant syncjdioma 
and sjTicytial endometritis arid never in a choriocarcinoma containing 
a predominence of Langhans cells. If death occurs in cases with benign 
growths it results either from severe and continued loss of blood or 
secondary infection. 

No discussion of the sjnnptoms and signs and differential diagnosis is 
needed here. If the nile is followed that the xuiderlying disease in 
uterine hemorrhages must be immediately diagnosed, and that diagnostic 
curettage must be made if clinical measures fail, then failures in 
diagnosis ^vill be few. 

Newer procedures in diagnosis are the roentgen rays and the biologic 
pregnancy reaction of Zondek and Aschheim. 

If pregnancy is suspected in a bleeding uterus the size of a four to 
five months’ pregnancy an x-ray picture should be taken. If irreg- 
ularities in the uterine wall or abnormal shadows are found 'with or 
without a fetus, the assumption is justified that a chorioma probably 
exists. In a recent case of a suspected uterine tumor, the x-ray revealed 
a fetus and an irregularity in the right uterine bom. , The fetus and 
intact normal secundines were expelled spontaneously within twelve 
hours. Involution did not occur. Examination on the tenth day post- 
partum revealed an open cervical canal, the examining finger felt a 
soft mass in the uterine cavity, biopsy and frozen section examination 
revealed a typical malignant chorionepithelioma. A hysterectomy Avas 
done immediately. 

Ponzian recommended hysterography after the intrauterine injec- 
tion of iodized oil to diagnose choriomas. The danger of forcing 
chorionic tissue through the uterine tube or a weakened uterine wall 
contraindicates the procedure. 

Aschheim states that the urine of patients with hydatid mole or 
chorionepithelioma gives a pregnancy reaction in mice about ten times 
stronger than that obtained from women in the eighth pregnancy Aveek. 
Reports published by Pels and others in the literature confirm these 
findings. A valuable test is thereby given enabling one to confirm a 
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suspected diagnosis of chorioma or a recurrence after a surgically 
removed mole or chorionepitlielioma. 

The treatment of benign ehoriomas if bleeding continues after the 
expulsion of the mole is speedy removal of the uterine contents with 
the curette and microscopic examination of all tissues removed. 

The treatment of the malignant ehoriomas is a radical panhysterec- 
tomy if a histologic diagnosis has been made. Even if metastases have 
formed hj'^sterectomy should be done as regression of metastases after 
operation has been repeatedly observed in ehoriomas. 

In late years quite a number of eases have been reported in the lit- 
erature which were successfully subjected to radiation. The epithelial 
cells of ehoriomas are of a highly embrjmnie and anaplastic character 
and should be very radiosensitive. Therefore radiation therapy should 
be used in cases offering a poor surgical risk or after operation to pre- 
vent recurrences. 

In 1918 a patient in the 16th week of pregnanej'’ entered St. Mary’s 
Hospital on account of severe hemorrhages from the right kidney. A 
diagnosis of a malignant tumor of unknown type was made. On ac- 
count of the anemic condition of the patient and the pregnancy, the 
kidnej’- was treated with filtered x-rays and the hemorrhages ceased. 
About a month later the uterine contents were spontaneously expelled, 
hlieroseopic and macroscopic examination revealed a typical malignant 
chorionepithelioma. Radium was inserted intrauterine and hea^y 
filtered x-rays were applied through suprapubic and sacral fields. The 
patient is well at the present writing. 

A second case of malignant chorionepithelioma was admitted for 
radiation therapy about two and one-half years ago. The contraindica- 
tions to operation were pronounced anemia and extensive invasion of 
vagina and left parametrium. Radium and x-ray treatments caused an 
anatomic healing. The patient was well two and one-half years after 
treatment. 

Similar observations have been reported by Naujoks, Gordon, Szath- 
marj^ Loebe, Klein, and others, 

From the records appended it is seen: (1) that two eases of malig- 
nant ehoriomas treated with radium and x-rays alone are well thirteen 
and two and one-half years respectively; (2) that three cases were 
treated with hysterectomy followed by radium and x-rays; one case is 
well two and one-fourth years, one case one and three-fourths years 
and one case three-fourths year; (3) that two eases were subjected to 
hj'sterectomy alone; one patient died from an infection, the other pa- 
tient is well nine months; and (4) that one chorionepithelioma recurring 
after operation with metastases in pelvis and brain was unsuccessfully 
treated with x-rays. 
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■ It is an axiom; if a malignant chorioma does not recnr ivitMn six 
montlis, the patient probablj"- will remain well, and if it does not recnr 
within one year after cessation of treatment the patient may be con- 
sidered cured. 

SUMMARY 

1. Tumors of the chorion may be benign or malignant. The benign 
growths comprise the simple hydatid mole or chorioma simplex and the 
invasive hydatid mole of choinoma accreta. The malignant group in- 
cludes the typical malignant chorionepithelioma and the atypical malig- 
nant chorionepithelioma. • 

2. The persistence of the chorionic connective tissue of the villi in 
the chorionic epithelial cell pi’olifcration is characteristic of the benign 
choriomas. Absence of the connective tissue with anaplasia and atypia 
of the chorionic epithelium, and invasion, destruction and foi’mation of 
metastases in the maternal tissues constitutes a malignant chorioma. 

3. Eoentgen-raj’' examinations and the Aschheim-Zondek pregnancy 
reaction may render valuable aid in the diagnosis of obscure cases of 
choriomas or suspected rccun-ences. 

4. Benign choriomas may become detached from the maternal tissue 
and borne by the uterus. If retention and reactivation of remnants 
occur as indicated by recurrent uterine bleeding and corroborated by 
the Aschheim-Zondek test then curettage should be done. 

5. Malignant choriomas must be subjected to radical panhysterectomy 
as soon as the clinical diagnosis has been corroborated by a histologic 
examination. The favorable results obtained with radiation therapy 
without the use of surgical measures in two choriocarcinomas permit the 
conclusion that hj’^sterectomy followed by radiation tlierapy may lessen 
the number of recurrences in the malignant choriomas. Apparently the 
good end-results obtained in this series of cases ivith a combined treat- 
ment of surgery and radiation prove the soundness of this deduction. 

6. Bleeding from a uterus, particularly a pregnant uterus, is always 
a serious accident. All tissues expelled from such a uterus should be 
subjected to competent microscopic examination which is essential in 
arriving at a correct diagnosis and applying the indicated treatment. 

CASE REPORTS 

Case 1. — Mrs. McK., aged thirty-two, gravida 6 and para v, was admitted to St. 
Mary’s Hospital September 21, 1918. She had had hemorrhages from the right 
kidney for three months previously. A diagnosis of malignant tumor of the right 
kidney was made from the pyelogram. Due to the pregnancy it was treated with 
deep x-ray therapy, which arrested the bleeding. 

On September 23, 1918, a fetus with membranes intact was expelled spontaneously. 
Microscopic examination revealed a typical malignant chorionepithelioma. The 
kidney tumor was then considered a metastasis. Eadiation therapy was advised 
and 2040 mg. element hours of radium filtered with 2.0 mm. brass were given intra- 
uterine and a 150 per cent erythema dose of x-rays was applied to the center of 
the pelvis through suprapubic and sacral fields. Tlie patient lias remained well. 
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Case 2. — Mrs. E. S., aged thirty-two, gravida 1, para i, was seen in consultation 
April 28, 1926. She had an amenorrhea from November, 1925 until February 14, 
1926, when uterine hemorrhages occurred. These stopped while the patient was 
kept in bed at absolute rest but immediately reappeared upon arising. On April 7 
a mole was expelled. A microscopic examination was not made. 

The hemorrhages continued and within two weeks bimanual examination revealed 
large masses of unknown nature in both parametria. On April 28 a panliysterectomy 
was done. The ovaries were the size of large oranges. Microscopic examination 
revealed a typical chorionepithelioma. The patient died from sepsis and peritonitis 
May 16, 1926. 


Case 3. — Mrs. B. 0., aged twenty^ gravida ' 1, para 0, was referred from the 
Cook County Hospital to Mercy Hospital for radiation therapy of a typical chorion- 
epithelioma malignum with extensive metastases in the vagina. She gave a history 
of amenorrhea of two months’ duration since August 6, 1927, followed by severe 
metrorrhagia, which was still existent on admission. She had marked vomiting of 
pregnancy. A mole was expelled on January 15, 1928, which was followed by 
pyrexia. On January 22 extensive invasive and ulcerative growtlis were found in 
left vaginal wall and parametrium. Microscopic examination of tissues revealed 
a typical malignant chorionepithelioma. 

The treatment consisted in the intrauterine insertion of 2400 mg. element hours 
of radium filtered with 2.0 mm. brass and the application of 800 “ t ” x-rays each to 
a suprapubic and a sacral field from Jan. 31 to Feb. 14. The patient recovered 
anatomically and has remained well to the present writing. 


Case 4. — ^Mrs. S. M., aged twenty-two, gravida 2, para ii, was admitted from 
the Cook County Hospital for radiation treatment of brain metastases due to a 
recurrent chorionepithelioma on Feb. 10, 1928. The patient had had uterine hemor- 
rhages for six months prior to a panhysterectomy performed for the hemorrhages 
in September, 1927. Seven weeks later intense headaches developed accompanied 
by a left-sided paralysis and in December, 1927 a tumor was discovered in the 
pelvis. A biopsy was then performed which revealed a typical malignant chorion- 
epithelioma. X-ray doses of 800 “r” each were applied to brain and peMo tumor. 
However the patient succumbed within three months. 


Case 5. — ^Mrs. A. C., aged thirty-nine, was admitted to the service of Dr. 
O’Donohue Sept. 9, 1928, stating that she had had an abortion in March, 1926 
which was followed by a continuous bleeding from the uterus. A curettage followed 
by the insertion of radium intrauterine was made in September, 1927. A microscopic 
examination was not made. In May, 1928 persistent uterine hemorrhages, malodorous 
discharge, and pelvic pain appeared. A panhysterectomy was performed Sept. 12, 
1928. The histologic examination revealed a typical malignant chorionepitlielioma, 
Short wave x-rays were applied to the pelvis from Oct. 2 to 15 giving 800 “r 
the midpelvie region. The patient has remained well. 


to 


Case 6. — Mrs. F. G., aged eighteen, gravida 1, para 0, was admitted May 13, 
1929. She had had an amenorrhea for three months and uterine bleeding for the 
last four days. Examination revealed an open cervix, an enlarged uterus, the size of 
an eight weeks’ pregnancy and a protrusion from the cervix of dark bluish grape- 
like masses. Biopsy revealed a malignant chorionepithelioma. A panliysterectomy 
was done May 14, 1929, and a dose of 800 “r” of short wave x-rays was applied 
to the midpelvis from June 1 to 29. The patient has remained well. 

Case 7. — ^Mrs. C. A., aged twenty-one, gravida 1, para 0, was admitted to the 
service of Dr. Vaughn Sept. 16, 1929. She had had an amenorrhea for five months 
and on Sept. 12 a mass was expelled spontaneously from the uterus which was 
followed by a continuous bleeding. A curettage was done on Sept. 16 but the 
bleeding continued. 
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The patient reentered the hospital October 7. A biopsy revealed a typical 
chorionepithelioma and a panhysterectomy was immediately performed. The patient 
is well at the present writing. 

Case 8.— Mrs. M. L., aged thirty-three, gravida 1, para 0, was admitted November 
7, 1929. She gave a history of a hypermenorrhea for four months, followed by 
profuse and continuous metrorrhagia for the last two months. An x-ray picture 
revealed a fetus in transverse position in the lower uterine segment and an un- 
usually large area of the supposedly amniotic sac. A spontaneous abortion occurred 
within twelve hours ; a fetus of apparently three months ’ size and a normal placenta 
being expelled. 

The uterus did not undergo involution. An examination on November 18 elicited 
an open cervical canal and a soft mass in the right posterior uterine wall. An 
immediate diagnostic curettage was made. The frozen section examination revealed 
a typical chorionepithelioma malignum. A panhysterectomy was immediately per- 
formed. Short wave x-rays were applied to the pelvis, the dose being 800 “r” in 
the midpelvis. The patient has remained well so far. 
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OBSTETRICAL MORBIDITY AND END-RESULTS 
A Plea for New Morbidity Standards 

By Thurston Welton, M.D., M. Glass, M.D., and 
V. P. Mazzola, M.D., Brooklyn, N. Y. 

\V7ITHIN recent years the medical profession has been concerned 
’ » with checking np the end-results of its work. Scientific inven- 
tory-taking makes it possible to anticipate what will occur following 
a line of action if certain fundamental facts are given. The conclu- 
sions drawn from such studies by men of sound judgment and experi- 
ence have been invaluable. Concerning obstetric morbidity this does 
not hold true. Our present morbidity records are not reliable. 

Our attention was attracted to this subject from reading so many 
conflicting reports. The majority of published articles on this sub- 
ject, in the last analysis, have proved nothing of a concrete, definite 
character. The subject has been considered from a multitude of angles. 
Studies have been based on as few as 89 cases and as many as several 
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thousand. Even the subdivisions, such, as rectal versus vaginal exami- 
nations and morbidity, have resulted in a wide varianee of opinion. It 
leaves one confused and incredulous. 

All do not agree on the definition of morbidity. The fault lies in the 
fact that any summary of morbidity is apt to be valueless because 
there are so many standards in use. All are based on the index of 
temperature. On the one hand, one may choose the standard ofilered 
by the American College of Surgeons, the University of Michigan, the 
American Medical or British Medical Associations, etc. On the other, 
one may choose from standards set by individuals. DeLee, Goodall 
and Wiseman are examples of but a few of these. The majority ac- 
cept the standard of an elevation of temperature of 100.4° P. on two 
snccessive or more days, not including the first twenty-fonr hours after 
delivery and not after ten days postpartnm. And so, it resolves itself 
down to the fact that different Avorkers have their choice of different 
standards for morbidity but all are based on a certain temperatui’e for 
a certain period of time Avithin fixed time limits. Etiologic factors, 
undertying pathology, future possibilities, or anatomical damage as a 
resnlt of childbirth assume minor roles. Tiiis leads to reports of mor- 
bidity findings as Ioav as 3.4 per cent and as high as over 70 per cent. 
Surety such a Avide Amriation shoAvs on its face that something is amiss 
AA^hich calls for further consideration. 

Therefore, believing tliat present methods of computing morbidity 
are wrong, Ave decided to reAUCAV some of our OAvn records to see if 
Ave Avere right in our premises. 

J. 0. Polak published the morbidity findings for five years (1924 to 

1928 incluswe) totalling 5460 cases at The Long Island College Hos- 
pital. The aA'erage morbidity for the in-patient serAuce Avas 10.52 per 
cent; for the out-patient serAuce 3.10 per cent, an average of 6.86 per 
cent. Polak said, “If Ave accept as febrile a morbidity based on a 
single rise in temperature on any day. during the puerperium, Ave find 
that for all the j’ears it is 73.96 per cent.” Some years ago one of 
the Avriters (Welton) reported the mortality and morbidity figures for 
four years on the obstetric serAuces at the Greenpoint Hospital, the 
eases totalling 3107. This Avas for the purpose of shoAving the results 
of eonseiwattye obstetidcs. In addition we rcAueAved 1092 cases during 

1929 at The Long Island College Hospital. We have grouped these 
findings and offer a composite reAueAV. We do not present these results 
for the purpose of impressing one Avith our morbidity findings, but to 
proA’e that if alloAved to stand alone, as is the case AAuth the majority 
of reports, they will be misleading. 

Our gross morbidity Avas 7.80 per cent. This AA'as based on the tem- 
perature standard offered by the American College of Surgeons. What 
does this morbidity mean? It means that seA^en and a. fraction women 
out of cA’ery hundred, tAventy-four hours folloAving deliA'ery, had a 
certain temperatui’e for a certain length of time. A careful reA'iew of 
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the ease histories revealed that these figures did not include all eases 
that were actually morbid, that many eases tabulated under morbidity 
were not sucli in a true obstetric sense, and that many patients who 
had pathologic findings but who ran an afebrile course were not, there- 
fore, classed in the morbidity column. Some patients never ran a tern-, 
perature above 100° F. until after the tenth or twelfth day. They 
Avere classed as negatwe although after that time positive complica- 
tions arose. 

Cognizant of these facts Ave believe our report of a morbidity of 7.80 
per cent is valueless, except in so far as aa'c learned that a certain per- 
centage of Avomen in childbed had at some time a certain temperature. 

It has been said that obstetric morbidity varies Avith the seasons. 
Therefore Ave Avorked out our morbidity by months. 

We found the morbidity by months to have been: 


September 

7.50 

per 

cent 

October 

8.20 

per 

cent- 

November 

8.60 

per 

cent 

December 

7.50 

per 

cent 

January 

8.10 

per 

cent 

February 

10.20 

per 

cent 

March 

8.80 

per 

cent 

April 

8.0 

per 

cent 

May 

8.1 

per 

cent 

June 

6.8 

per 

cent 

July 

6.6 

per 

cent 

August 

5.3 

per 

cent 


From this one might conclude that the morbidity rate rose slightly 
during the Avinter mouths. HoAvever, it is Avell knoAvn that in certain 
areas the incidence of upper respiratory infections from November to 


April plays havoc with the morbidity rates. Upper respiratory infec- 
tions Avere accountable for the folloAving proportion of the listed mor- 
bidity : 


September 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 


1,3 per cent of total morbidity 
3.8 per cent of total morbidity 

26.1 per cent of total morbidity 

34.2 per cent of total morbidity 

40.0 per cent of total morbidity 

38.3 per cent of total morbidity 

26.4 per cent of total morbidity 

9.0 per cent of total morbidity 

4.1 per cent of total morbidity 
0.8 per cent of total morbidity 

1.1 per cent of total morbidity 
0.4 per cent of total morbidity 


If this be true then our supposed corrected morbidity is lower dur- 
ing the Avinter months. HoAvever, this, too, is a trick AAuth figures 
based on temperature. 

Many conditions having no or only a remote relation to the preg- 
nant state Avere found to account for fever in addition to upper re- 
spiratory infections. We list: toxic urticaria, appendicitis, septic en- 
docarditis, pyelitis, massive collapse of the lung, cystitis, Vincent’s 
angina, pulmonary embolus, infected teeth, abscess of Bartholin’s 
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gland, pneumonia, pleurisy, infected hemorrhoids, gall bladder affec- 
tions. In a large number of cases no cause for the temperature could 
be discovered. These conditions (and others no doubt not diagnosed) 
caused an increase in the obstetric morbidity figures. 

Deducting all causes not related to obstetric pathology we found the 
true causes for fever to have been: lochiometra, endometritis, mastitis, 
breast abscess, parametritis, peritonitis, thrombophlebitis of the pelvic 
veins, phlegmasia alba dolens, bacteremia, rupture of an ovarian abscess, 
infection of the perineum and cervix, and the postoperative rise fol- 
lowing cesarean section. 

Exclusive of all causes for fever having no bearing on the parturient 
state or related to pregnancy, the corrected morbidity would be: 


September 

4.3 

per 

cent 

October 

5.1 

per 

cent 

November 

4.3 

per 

cent 

December 

3.9 

per 

cent 

January 

3.8 

per 

cent 

February 

4.1 

per 

cent 

March 

5.1 

per 

cent 

April 

3.7 

per 

cent 

May 

4.2 

per 

cent 

June 

4.4 

per 

cent 

July 

5.0 

per 

cent 

August 

5.1 

per 

cent 


This gives a corrected morbidity of 4.5 per cent. On dismissal from 
the hospital only 0.6 per cent could be placed in the morbidity class. 

We looked deeper into this corrected morbidity rate in an attempt 
to ascertain if this supposed true morbidity percentage had any prac- 
tical value. We concluded it meant nothing. For, in studying these 
individual records it was surprising to note how many patients ran 
temperatures, often above 103° P. for a short time (one to three days), 
in which no positive findings were present. Suddenly the tempera- 
tures permanently dropped to normal. Repeated examinations and 
laboratory check-up gave negative reports. We will never know what 
occurred. No physical damage was done. It was merely curious that 
these women ran a high temperature for a short time. Tet, such cases 
are classed as morbid. It only proves that some transient, mild ob- 
stetric complication was present that quickly cleared up, leaving the 
patient in a normal condition. No matter how we tabulate or juggle 
such figures we will not learn how to prevent such flare-ups in the 
future. 

On the other hand, we noted that many patients ran a low degree 
of temperature (99° to 100.2° P.), for days,. with well-defined evidence 
of trouble present. We did not include such cases in the morbidity 
tables as they did not come under our standard for morbidity. For 
all practical, common sense purposes they should have been included. 
Also we observed it is common for a febrile state to exist for several 
days following a perineal repair. Some authors have contended that 
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the morbidity following episiotomy is less than after frank lacera- 
tions. Either ivay, these are listed as morbidity because of the tem- 
pei'ature, although the trouble is temporary and the end-results nega- 
tive. Some patients had temperature rises on several days apart, such 
as the second, fifth, and ninth days. Sometimes such temperatures 
were 101° P. or higher, and yet they were signed out afebrile. It has 
happened that some of these women have at a later date returned to 
the hospital with extensive exudates or other serious pelvic pathology. 
We have in mind a woman who never ran a temperature above 100.2° P, 
but who developed a peMc abscess that had to be drained. Although 
truly morbid she was not included in that class. 

Polak conducted studies on morbidity following rectal and vaginal 
examinations. The difference was slight. However, he learned, in one 
series, that there was a morbidity rate of 95.9 per cent in women who 
had had neither vaginal nor rectal examinations and who delivered 
spontaneously. Suppose these figures stood without the explanation 
that all these women went into labor while suffering with severe up- 
per respiratory infections and fearing a spread of the contamination 
no examinations were made. They would not really represent an ob- 
stetric morbidity. Nevertheless, in the tabulation of all our cases 
they are included in the morbidity class. 

L. Grant Baldwin studied the subject of mercurochrome vaginal in- 
stillations prior to delivery and presented figures according to three 
standards of morbidity classification. The reported end-results were 
far apart according to each classification. 

In our case we learned that our gross morbidity based on tempera- 
ture was 7.8 per cent; that our corrected morbidity Avas 4.5 per cent; 
that from November to April 25 to 40 per cent of the morbidity was 
due to upper respiratory infections ; that should ive include with these, 
breast infections and infection of the kidney tract they ivould bring 
the rate up to 75 per cent; that on dismissal from the hospital less 
than 1 per cent had any obstetric pathology px’esent; that according 
to our classification some cases had definite pathology but were not 
morbid according to the imles ; that many were morbid from unknoivn 
causes which were never discovered. We could work out other in- 
genious angles, but after all is said and done we would prove nothing 
of any importance or accuracy, except, perhaps, that endless factors, 
some known, many unknown, will cause temperature. 

Do not gather from these remarks that we would have you insensible 
to obstetric morbidity. It is an ever-present menace to childbearing. 
It is an elusive thing, at times hard to classify or explain. So many 
factors enter into it that often we can discover no one cause. Efforts 
must be continued to lessen true obstetric morbidity. 

We have tried to point out that morbidity records based on tem- 
perature alone are confusing and inaccurate. For, after all, tempera- 
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ture is but a symptom as is pain, a foul lochia, a chill, and surely of 
no more importance than certain physical findings such as abdominal 
tenderness or distension, a peritoneal rebound, a pelvic mass, bacteria 
in the blood stream or a high differential and leucocyte count. 

Therefore, we venture to offer for discussion other standards for 
computing obstetric morbidity. We Avould list as morbid every pa- 
tient who gave evidence of any definite or prolonged pathologic con- 
dition Avith or Avithout fever directly resulting from childbirth. We 
Avould exclude all iutereurrent or incidental affections not crossing the 
borders of or impinging on the postpartum state. We Avould include 
all anatomical damage and mechanical derangements resulting from 
childbirth that would affect the health of the Avoman, i.e., inversion of 
the utems, rupture of the uterus, cystoeele, rectocele, prolapse of the 
uterus, a. badly lacerated cervix, or unrepaired or broken down exten- 
sive laceration of the perineum, and all fistula in the genital tract. We 
Avould include all of these, Avhether found Avith rise of temperature or 
not. Any condition resulting from childbirth that causes any degree 
of prolonged ill health, that renders the Avoman more or less invalid, 
that may cause future sterility or make future childbearing a danger- 
ous experience, we Avould list as morbidity. Fever, a likely and im- 
portant factor in the symptom complex might be a means of ariTAung 
at the end, but would not be the bnd itself. Every case dismissed from 
the hospital should be reexamined a month or six Aveeks postpartum 
before the I'ecords are closed. 

We haA’^e not attempted to formulate a fixed, rigid set of imles, but 
have offered these suggestions in broad outline, feeling that Avhen 
other standards for computing obstetric morbidity than that of the 
one index of temperature noAv in use are accepted by all men, Ave Avill 
then haAm records of accuracy and practical Avorth. 

842 UxiON Street. 


Flasser, E.; VulAdtis Aphthosa. Monatschr. f. Kinderheilk. 43: 123, 1929. 

A’ulvitis aphtbosa is defined as a lesion occurring about the Tulva similar to 
that found in the stomatitis aphtbosa of the mouth and derived from the latter. 
The author knoAvs of no previous record of the condition, although stomatitis 
aphtbosa is Avell known. The vulvitis aplithosa of the older AATiters had no connec- 
tion with the lesion of the mouth but was identical with thrush or noma. 

The case presented is that of an acutely ill child, seven years old, who acquired 
a severe stomatitis aphtbosa, Avhich was carried to the vulva manually. The lesion 
is described as being composed of red nodules 2 to 4 mm. in diameter, the larger 
ones having gray centers. Pustules with central umbilieation are also seen. It 
extended over the mons, labia majora, labia minora, and mucous membrane of the 
vulva. The latter was thickened and angry red in color, and the hymen Avas also 
involved. Treatment consisted in neosalvarsan intravenously and Avas followed by 
almost immediate relief. 


Praxk Spiewian. 



VAGINAL REPAIR 

By a. J. Rongy, M.D., New York, N. Y. 

I N RECENT years gynecologists liave assumed a different attitude 
toward vaginal repair during the childbearing period. Formerly 
vaginal repair was done indiscriminately, giving little thotight to the 
complications that might arise during subsequent labors as a result of 
these operations. I believe that the predominating opinion now is to 
avoid vaginal plastic operations on women during the period of fer- 
tility. 

However, there are many instances when vaginal repair must be 
performed during the childbearing period. Many women, as a result 
of difficult and ill-managed labors, suffer such great damage to the 
genital tract that they are physically disabled. Vaginal repair in such 
cases becomes an operation of necessity, not of choice. 

It is not my purpose at this time to discuss the technic of any op- 
erative procedure or to give tables of statistics of the results obtained 
in given series of cases, or the relation which a particular operation 
may have on subsequent pregnancy and labor. I assume that at this 
stage of gynecologic surgery this would be superfluous and it would 
only be a repetition of subject matter in which medical literature 
abounds. 

Once vaginal repair is decided upon, it is the function of the gynecol- 
ogist to give consideration to some of the other aspeets associated with 
these procedures beyond the immediate question of technic or type of 
operation to be performed. What then are some of the essential points 
which are to be taken into consideration in connection with vaginal 
repair 1 The following will be discussed catagorically ; 

1. The anatomic construction of the bony pelvic outlet. 

2. The interpretation of the mechanics of labor. 

3. The sexual function. 

4. Surgical sterilization. 

5. Prophylactic episiotomy. 

1. The Bony Pelvic Outlet.— The success of vaginal repair, to a large 
degree, depends upon the correlation of the soft pelvic structures to 
the bony outlet of the pelvis. The formation of the pelvic outlet 
varies in different types of women. In normal cases a line drawn 
transversely across the ischial tuberosities divides the pelvic outlet 
into anterior and posterior segments. It will be found that the 
anterior segment measures about 7 cm. and the posterior segment 
about 9 cm. In some women, however, the anterior segment of the 
pelvic outlet is narrow and shortened. In others the reverse is true. 

269 
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The damage to the soft pelvic structures, which takes place during 
labor, normal or abnormal, has a definite relationship to the type of 
pehdc outlet of the patient. 

Women who have contracted anterior segments are less likely to 
develop a cystoeele because the fetal head in these cases is born at the 
expense of the posterior segment. The subpubic structures, including 
the supports of the bladder wall, therefore escape the constant assault, 
wliich the head makes on the tissues of this region. It is the posterior 
segment or the structures composing the pelvic floor and perineum, 
which are likelj’’ to be torn. 

Again, women in whom the posterior segment is contracted are more 
likely to have greater cj’^stoeele formation, because the head is born 
at the expense of the anterior segment. 

In undertaking vaginal repair the anatomic peculiarities of the pelvic 
outlet must be borne in mind, because the reconstruction of the tom 
tissues and replacement of the genital organs must be carried out in 
accordance with the anatomic formation of the pelvic outlet. 

In the vaginal fixation operation for procidentia the point of anchor- 
age of the anterior wall of the uterus to the upper angle of the vagina, 
whether high, middle, or low, depends upon whether the anterior seg- 
ment of the pelvic outlet is short or long. The extent of the separation 
of the bladder wall laterally is also greatly influenced by it. In these 
patients the uterus, not the bladder, forms the greater part of the 
hernia, and therefore there is no need of extensive separation of the 
bladder from the surrounding structures. What is primarily necessary 
in such a patient is a proper point of fixation of the uterus and as little 
separation of the bladder as is possible to finish the operation. This 
helps to preserve the bladder function and little vesical disturbance 
will follow the operation. The repair of the damaged posterior wall 
in these patients, however, must be complete. The line of denudation 
must extend sufficiently high to the point where the vagina and rectum 
are in juxtaposition, thus exposing the entire muscular structures of 
the pelvic floor. The suturing of the levator ani muscles must be 
begun at a point of their greatest divergence which is within the reach 
of the operator. A complete pelvic diaphragm will thus be made and 
it will prevent the utems from sliding out again from the vagina. 

In patients in whom the posterior segment is shortened the hernia is 
largely formed by the bladder. The uterus usually sags behind the 
bladder; the perineum is damaged comparatively little. In such eases 
the bladder separation must be carried out extensively. The fixation 
point of the uterus must be high near the fundus. The bladder is made 
to rest on the posterior wall of the uterus, thus making it impossible 
for the cystoeele to recur. The narrowing of the vaginal canal must 
be accomplished at the expense of the anterior vaginal wall. The 



RONGY: VAGINAIj REPAIR 


271 


perineum in these patients usually is not badly lacerated and therefore 
a simple type of perineorrhaphy is sufficient to complete the operation. 

2. The Mechanics of Labor . — A proper conception of the mechanics 
of labor is necessary in order to carry through successfully the de- 
livery of the fetal head with forceps. 

We have been taught to interpret “position” as a mechanical neces- 
sity, a process by which the longest diameter of the head accom- 
modates itself to the longest diameter of the pelvis. This is only partly 
true; the fetal head for all practical purposes is a true sphere and 
therefore must be governed bj’- the same mechanical principles that 
govern the movements of a sphere. The complications that arise during 
labor in malpositions are due to the fact that tlie head loses the 
properties governing the motion of a sphere, because there is a lack 
of proper approximation of the fetal neck and the pubic arch. It is 
the degree of angulation of the neck and the proximity of the angulated 
portion of the neck to the pubic bone, which make it possible or im- 
possible for the fetal head to follow the laws that govern the passage 
of a sphere through a cavity approximately of the same size and shape. 

It is the lack of understanding of this principle in the mechanism 
of labor which makes the use of forceps dangerous and very often 
causes irreparable damage to the genital tract. The deliveiy of the 
head with forceps is impossible unless the head is in a position when 
the forceps in its grasp of the head is causing the proximal hemisphere 
of the head to become engaged. Any deviation from this principle in 
the use of forceps leads to great damage to the birth canal. The in- 
cidence of birth canal injuries is on the increase because of the in- 
judicious use of forceps. The necessity for vaginal repair is therefore 
becoming more urgent. 

3. Sexual Relationship . — ^Not infrequently husbands become impotent 
and are unable to copulate with their wives, but are quite virile aud 
able to perform the sexual act with other women. For this, there are, 
of course, many reasons. It seems to me that in a number of instances 
the impotence of the husbands could be accounted for by the fact 
that they lack the necessary stimulation for the orgasm, because of the 
complete relaxation of the vaginal canal. They cease to enjoy the 
sexual act; this leads to impotence. 

Some years ago I made inquiries from a number of husbands whose 
wives had undergone vaginal repair, whether they noticed any change 
in their sexual relationship. Many infonned me 'that apparently their 
sexual powers had increased and they enjoyed the sexual act much 
more since their wives had been operated upon. 

I then made a study of 100 individuals with the following results: 
17 were impotent before the operation; 5 regained their viidlity, 14 re- 
mained impotent; 26 stated that sexual intercourse had become more 
pleasurable; 12 stated that they were able to have sexual intercourse 
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more frequently; 8 stated that the orgasm was somewhat more pro- 
longed; and 45 noticed no change. 

The women in this group noticed no change in the sexual act except 
that 9 women had varying degrees of dyspareunia, as a result of 
scarification and narrowing of the vaginal canal. 

I am convinced that proper reconstruction of the vaginal vault does 
help to enhance the sexual powers of the husband in no small number 
of cases, especially in men who have passed middle age and whose 
sexual powers are on the wane. This alone not infrequently may be a 
sufficient reason for advising vaginal repair. 

4. Surgical Sterilization . — No matter what opinions we may hold on 
the question of birth control, it is certain that there are definite in- 
dications from a purely medical standpoint for surgical sterilization in 
a large number of patients who came to operations for pelvic disorders. 
Furthermore, in a great number of patients pelvic repair would be 
futile and would lead to grave complications in the event of subse- 
quent childbirth if they were not sterilized. Therefore sterilization has 
now become a routine procedure in the more aggravated cases of 
vaginal repair. Patients who require a vaginal fixation for partial 
or complete procidentia should be sterilized. If the patient is un- 
mlling to be sterilized, the operation should not be undertaken and 
some other form of repair should be done. 

In the course of my work I have found it necessary to sterilize 
a great many women. I have never sterilized a patient who had only 
two children, unless especially requested to do so by both husband and 
wife after they had deliberated and discussed the question thoroughly. 
Women who have three or more children I usually advise to be sterilized 
at the time of the operation. 

I have had an unusual opportunity to observe a great number of 
patients who have been sterilized. I have watched them not only from 
the standpoint of altered phj'^siologic function of the genital tract, but 
also as to their mental attitude and general psychologic reactions to- 
ward their children and husbands. Some of the women appeared as if 
they had received a new lease on life. A good many assumed a dif- 
ferent attitude toward sexual relationship; they no longer abhorred 
and feared the approach of their husbands. With the exception of 
one patient none regretted that she had been sterilized. 

Now, this may seem a liberal attitude on my part to assume con- 
cerning the question -of surgical sterilization, but I believe that the 
time has come when the husband no longer will be able to consider it 
his right to gratify brutally his sexual desires -ndthout regard for his 
partner. 

Sterilization can be accomplished easily through the vagina in eases 
of procidentia of the uterus; it does not unduly prolong the operation. 
The best method is that of resection of the fallopian tubes at their 
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isthmial portions, embedding tbe cut ends in the cornua of the uterus. 
During the past ten years sterilization by this method was performed by 
me in about 250 cases and there were only four failures reported. 

5. Prophylactic Episiotomy . — In recent years obstetricians have ad- 
vocated prophylactic episiotomy, either unilateral or bilateral, during 
the delivery of a child with forceps or before the delivery of the after- 
coming head. Proponents of this procedure claim that the preliminary 
incisions in the vaginal walls create a surgical wound, that the repair 
of such a wound can be done in a surgical manner, while if the 
perineum is torn spontaneously as the head or shoulders are being 
born the resulting wound is ragged and irregular and more difficult 
to repair. 

There is, however, another phase to this procedure which the ob- 
stetrician fails to take into consideration. In a great number of pa- 
tients the episiotomy wounds become secondarily infected, and healing 
does not talce place by primary union. This results in cicatrization of 
muscular and fascial structures of the perineum. Vaginal repair in 
such cases very often cannot be performed properly because the an- 
atomic structures of the vaginal vault are distorted, maldng it difficult 
to dissect the tissues correctly. Furthermore, even if repair is properly 
accomplished, the tissues are so devitalized that primary union does 
not talte place in a great number of eases. 

If the obstetrician thinks it necessary to do a preliminary incision 
of the perineum, I believe it more logical to perform a perineotomy. 
It can be more readily repaired than an episiotomy wound. If sec- 
ondary infection takes place following a perineotomy, the structures 
are less distorted and secondary vaginal repair is therefore less com- 
plicated. 

The type of operation to be performed for the correction of proci- 
dentia uteri is stiU a controversial question. I have had ample op- 
portunity to observe the results of the various operations now utilized 
for the cure of the dislocated genital tract, and have come definitely 
to the conclusion that the vaginal fixation operation or what is pop- 
ularly termed the interposition operation, properly executed in selected 
cases, will cure the largest number of patients. 

Some gynecologists object to this operation because they claim that 
a great many patients have vesical disturbance following it. Others 
are disinclined to perform it because of the technieal difficulties that 
may be encountered during the operation. Nevertheless, I believe that 
these obstacles can be easily overcome by those who have acquired the 
necessary experience in performing plastic operations on the genital 
tract. 

The only criteria for the efficacy of any procedure for the correction 
of the prolapsed genital organs are: (1) The permanency of the 
lepair, and (2) the return of the parts involved to normal function 
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and position. This is more readilj’^ accomplished by the vaginal fixation 
operation. When this operation is performed in women during their 
period of fertility, sterilization should be done, for a labor subsequent 
to this operation may endanger the life of the mother. 

The choice of anesthesia is important in this group of cases. A 
great many of these patients have passed middle age; some of them 
come to operation in the sixth or seventh decade of life and give a 
history of having suffered from procidentia ten or more years. Due 
to prolonged congestion and irritation the parts have become thickened; 
they have lost their normal sensitiveness. It is therefore not uncom- 
mon to find that a goodly number of cases do not require any anesthesia 
whatsoever for the operation. Surely a veiy large percentage of these 
patients can be operated upon under local anesthesia. 

The following ease illustrates that vaginal fixation can be performed 
without anesthesia: 

Mrs. M. C., aged forty-eight, para yiii, admitted to Lebanon Hospital, July 30, 
1930, giving a history of difdculty of urination for the past four years. Since the 
birth of the last child nine years ago, she had complained of frequency of micturi- 
tion, having to get up three or four times at night. For the past five years she 
had felt the “womb” protruding from the vagina. Menopause January, 1930. She 
had been admitted previously to the hospital, but operation was not done because 
of complicating nephritis and hypertension. Local examination disclosed a complete 
prolapse of the uterus. Operation July 31, 1930. No anesthesia, except a pre- 
liminary dose of morphine, gr. %. Operation began at 11 A.M., ended 11:40 A.M. 
Blood pressure on the morning of operation was 210/108. Urine negative. B.B.C. 
3,650,000, hemoglobin 60 per cent, W.B.C. 5,900. The patient was discharged from 
the hospital August 13. 

590 West End Avenue. 


Halban, J., and. Spitzer, M. Z.; The Increased Growth of the Nails During 

Pregnancy. Monatschr. f. Geburtsh. u. Gynak. 82: 25, 1929. 

During pregnancy there is not only a purposeful growth impulse such as is 
evidenced in uterus, vagina, and breasts but also a general growth such as is 
manifest in the increase in height in young gravidas. The hair likewise grows 
more rapidly during gestation and this fact caused the authors to investigate the 
growth of the finger nails during pregnancy. A review of the literature failed to 
reveal any similar study during normal pregnancy. The authors carefully measured 
the nails of many pregnant women and they report the results in a careful study 
of 93 women. For normal standards they accepted the results of others who 
studied nonpregnant individuals and they themselves measured the growth of nails 
in 23 nonpregnant woman. The conclusion reached was that during pregnancy 
the growth of the finger nails is about one-fourth to one-third greater than it is in 
the nonpregnant state. This increase begins soon after conception takes place. 
As soon as the pregnancy is ended, be it at full term, by premature labor, or by 
abortion, the rapid growth ceases suddenly and the increase in length progresses 
more slowly than normally for a while. The authors found that a few women 
failed to show this phenomenon during pregnancy. 


J. P. Gkeenhill. 



OBSERYATIONS ON TOXEMIC NEPHRITIC GROUP CASES 
WITH SPECIAL REFERENCE TO CLASSIFICATION 

By Foster S. Kellogg, M.D., Boston, Mass. 

F rom 1919 to 1928 I published six papers* based on studies made 
with the view of clarifying this subject in my mind. 

Briefly and as applied to this phase the results of the work may be 
stated chronologically as follows: (1) Recognition of the need for 
accurate definition in this group for proper treatment, which we lack 
to a marked degree. (2) The autopsy proof of the entity “recurrent 
toxemia.’’ (3) The definition of the term “recurrent toxemia.” (4) 
A proposal to index tentatively all these cases under three heads for 
future study; (a) Acute toxemia, (b) Pregnancy complicating chronic 
nephritis, (c) Recurrent toxemia. (5) An expression of disagreement 
with the dictum that toxemia leads to chronic nephritis, and the postula- 
tion of the theory that in the majority of instances an insufficient 
kidney, not demonstrable by our relatively coarse tests, exists before 
the pregnancy, and that pregnancy is the best available test of kidney 
function, (6) That a cooperative study throughout the United States 
under a single classification is highly desirable, (7) That from a 
study of 1200 cases the only improvement we could find of results had 
come from active interference before the convulsive stage in the toxemia 
patients and before marked kidney damage, as showr by blood chem- 
istry and eyeground changes, in the chronic nephritic patients. (8) 
That there is no profit in babies and progressive maternal damage in 
attempts to carry definitely established nephritic patients through 
pregnancy, and that they should be segregated and sterilized or put 
under effective pregnancy prevention. (9) That the recurrent group 
gives a 50 per cent profit in babies without damage to the mother, if 
properly handled. (10) We emphasized the close relationship between 
mild, severe, eclamptic toxemia, and premature separation of the nor- 
mally implanted placenta. We called attention to the hitherto un- 
noted importance of anuria as a cause of death in these eases, brought 
out the paucity of autopsy material and our ignorance of just what 
happens in the kidney, and attempted a tentative rationale of treat- 
ment. 

Owing to the interest of the chief a special toxemic clinic was estab- 
lished at the Boston Lying-In Hospital in August, 1925. In expecta- 
tion of this we had kept a special index beginning June, 1923, so that 
we were able to use, our material retroactive to that date. Further on 
I shall report some of the results seen in this clinic from June, 1923, 
to June, 1930, a period of seven years. 

*The vef6r6nc6s to tliosc publications may be found in tlie bibliography, 
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In the meanwhile unquestionably the outstanding piece of work in 
the world in the study of toxemias, at least from the angle of classifica- 
tion, was being accomplished. This work was taking place at the Johns 
Hopkins University Medical School and it culminated in 1929 with 
the publication of a monograph called “The Toxemias of Pregnancy,” 
by H. J. Stander. Williams and Stander had recognized the positive 
need for such a classification. It is impossible to overestimate the value 
of this contribution. 

For reasons immediately to be outlined this classification should be 
for the present limited as follows : 

1. Low reserve kidney. 

2. Nephritis complicating pregnancy. 

3. Preeelampsia. 

4. Eclampsia. 

Stander himself has demonstrated that “vomiting of pregnancy” 
(number one in the original classification) does not belong in the classi- 
fication. He has reproduced by starvation the lesions of this condition, 
including central necrosis of the liver, and believes that it should be 
omitted. 

Group six in the original classification, ‘ ‘ acute yellow atrophy of the 
liver,” is not peculiar to pregnancy, and, since we are concerned with 
toxemias peculiar to pregnancy or with nephritis as a complication of 
pregnancy, we believe it should be excluded and considered as a sep- 
arate entity. 

Permit me to make three dogmatic statements regarding this classi- 
fication: (1) It obviously does not cover all the material seen in this 
group. (2) So far as it goes, it appears to be soundly scientific even 
though somewhat arbitrarily conceived. (3) Since to date it is the 
only classification based on sound scientific study and keen experienced 
clinical observation, it seems most desirable that it should be universally 
accepted for the present in the United States as a basis for the study 
of this group. With this feeling it is my intention to attempt in the 
future to reconcile, in so far as we are able, each case passing through 
our cliuic with this classification. 

Such minor criticisms of this classification as I have to make will 
become apparent in a report of the results from our clinic. These 
criticisms are intended to be purely constructive and purely suggestive 
and in this spirit I am sure they will be taken. 

The figures which I am about to give must be brief. To those in- 
terested in detail, complete tables may be found in a paper by Berman 
called “Observations in the Toxemic Clinic, Boston Lying-In Hospital,” 
noted in the bibliography. 

In the seven j^ears of the clinic approximately 1100 separate toxemic- 
nephritic patients were observed. Of these, for lack of sufficiently com- 
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plete study and on the only data available, 15 per cent were set down 
as chronic nephritis, 50 per cent were set down as acute toxemia, and 
35 per cent as recurrent toxemia. The criteria for a chronic nephritic 
patient in the clinic is that a patient shall have a persistently elevated 
blood pressure one year after delivery, eyeground changes, and fixation 
of specific gravity. We may dismiss this group and the figures as 
practically unworthy of consideration, since we have insisted that with- 
out careful interval study or without study in two or more pregnancies, 
we are totally at sea as to where these patients truly belong. 

We come, then, to a group of 293 patients who have been seen or 
studied in two or more pregnancies. 

Of these, 164 have been carefully observed between pregnancies. Our 
only observation on the interval study cases, and we offer no explana- 
tion of our figures, is this: that of the patients who came to us with 
albuminuria as well as hypertension when pregnant, about 25 per cent 
came back with definitely elevated blood pressure during the interval 
study. In the group of patients with hypertension and no albumin- 
uria, about 50 per cent came back with elevated pressure in the inter- 
val study. 

In a group of 225 patients seen in two pregnancies only, but 20 per 
cent were normal throughout the second pregnancy and so may be 
called acute toxemia patients, at least so far as we have gone with them. 
Eighty per cent showed a recurrence of albuminuria and elevated blood 
pressure. Of these, 20 per cent approximately were established ne- 
phritic patients; 10 per cent were doubtful, because, though they main- 
tained hypertension at the end of a year, they showed no eyeground. 
changes or fixation of specific gravity, and 50 per cent are listed as 
recurrent toxemias; i.e., patients in whom chronic nephritis cannot be 
diagnosed, even with the help of pregnancy as a test. 

There were 68 patients seen in more than two pregnancies. We 
have a general impression from this group that, on the whole, as pro- 
gressive pregnancies occur, the patients tend to get worse earlier in 
pregnancy and that we are able to demonstrate with added pregnancies 
more and more established nephritic patients. 

Berman shows by study of the group of 293 patients observed in two 
or more pregnancies that with increasing parity there is a rise in the 
incidence of recurrences and nephritis and a decrease of normal preg- 
nancies. He points out that the group with 140 to 160 blood pressure 
level without albuminuria seems to occupy the place of paramount im- 
portance in this progressive degeneration. We have the firm impression 
from this that ultimately we shall find a group of women, using preg- 
nancy as a test, who demonstrate familial cardiovascular insufficiency. 
We believe that in order to check this and give them their best chance 
for a reasonably prolonged life, we may be obliged to segregate and steri- 
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lize or otherwise prevent too gi’eat a succession of pregnancies, precisely 
as in the established chronic nephritic patients, though without the abil- 
ity to make that diagnosis. 

We will now attempt to reconcile our 293 repeat cases with the Hop- 
kins classification. We find 26 per cent that maj’’ be classified as low 
reserve kidney, and in this group we include some cases less in severity 
than the criteria for this group call for. Our chronic nephritic patients 
represent 20 per cent. Our eclamptic patients represent 9 per cent. 
Our doubtful cases represent 10 per cent. This leaves us with 35 per 
cent of eases which we cannot consider as low reserve kidnejL Similar 
behavior in repeat pregnancies is the Hopkins' requii*ement for low re- 
ser\’’e kidney. This 35 per cent did not so behave. 

The Hopldns classification states that only 5 per cent of eases are 
preeclamptic toxemia. This is our major criticism of the Hopkins 
classification and its implied teaching. Somehow this 30 per cent 
difference must be reconciled. According to the Hopkins percentages 
35 per cent of the group is left to he divided between vomiting, yellow 
atrophy, and eclampsia. We think this too high for eclampsia and that 
it substantiates the point we are about to develop. AVe believe it in- 
correct teaching in a country in which, according to Stander’s mono- 
graph, 26 per cent of maternal deaths are due to so-called toxemias of 
pregnancy, to state that so great a group of albuminuric-hypertension 
cases may be trusted not to go on to eclampsia. We prefer to assume 
and to teach that eveiy albuminuric or hypertension case is a potential 
eclamptic. Before the publication of this paper, Irving will have 
shoum that in the past ten years the mortality in eclampsia at the 
Boston Lying-In Hospital has improved verj- little except by the elim- 
ination of shock deaths by rapid delivery or cesarean section, save for 
a series treated by him by plasmapheresis, too small and too experi- 
mental to consider yet, but very encouraging. Otherwise, our best 
mortality rate by conservative methods is 20 per cent. We observe 
throughout the state of IMassachusetts and must conclude from the 
published statistics of the country that toxemias without eolmilsions or 
preeclamptic toxemias or whatever people may care to call them, are 
carried too far without interference with pregnancy. In our 0-wn 
hospital we have only saved lives to any mai'ked extent by interruption 
of pregnancy prior to the con^^llsive stage. Therefore, while we do 
admit the academic existence of the low reserve Iddney group, we feel 
strongly that it should not be preached for public consumption until 
more facile methods are put forth for its ready and certain identifica- 
tion. We think the term preeclamptic toxemia should be used to cover 
a broader field than as now defined in the Stander monograph. We 
fancy the term M-ith its implication of impending eclampsia and its 
indication for ceaseless watchfulness. 
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CONCLUSIONS 

We believe Wie are justified in drawing the following conclusions : 

1. That a classification of the toxemic nephritic group is an essential 
in this, the most important problem in obstetrics. 

2. That the Hopkins classification is so sound and so much in ad- 
vance of anything that has preceded it that it should be adopted in 
every clinic in the United States. 

3. That an organization to meet once a year and discuss this group 
in a cooperative manner wiU further rapid progress in the solution of 
the problem more than anything else. 

4. That at present there appears to be a marked discrepancy in the 
proportions of the “preeclamptic toxemia” group in the two studies. 
An explanation may be that we are too purely clinical or that the 
Hopkins scheme is too purely scientific in case requirements to fit this 
group. I suspect it is a little of both. At all events since the crux of 
treatment at present lies in this group, we must make every effort to 
reconcile our figures. 

5. That all of us as enthusiasts should be slow to promulgate . theories 
of special treatment of eclampsia and for the present, until we have 
gathered sufficient data, we should concentrate all our teaching effort 
toward the principle of preventing convulsive toxemia, first by the 
customary slogan of prenatal care, and to my mind, the still more im- 
portant principle of preconcUmve interference. 
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Hofbauer feels that the oral or intravenous administration of antiseptics in 
acute pyelitis gravidarum is contraindicated because of the involvement of the 
adjacent kidney parenchyma. The diet should be regulated so as to exclude all 
albumins and to include large quantities of vegetables and of milk sugar. Pituitary 
extract has a specifie antiphlogistic action upon the urinary tract and increases 
uieteral and vesical peristalsis. The author has never seen a pregnancy disturbed 
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APPLICATION IN FORCEPS EXTRACTION 

By Paul T. Harpee, M.D., Albany, N. T. 

C hoice of the above subject for presentation before the Association 
springs from a conviction that none other than cephalic applica- 
tion should be taught. 

It is believed that oblique-cephalic and pelvic applications entail 
disadvantages and dangers that nothing less than stem necessity 
would seem to warrant, and that they should be relegated to the cate- 
gory of emergency measures as scientifically unsound as forcible dila- 
tation of the cervix and as little less hazardous to the child than ver- 
sion and bringing-down of the half-breech in the control of hemor- 
rhage due to incomplete placenta previa. 

Discussion is limited to consideration of cases wherein the head is 
engaged, — in other words, wherein the biparietal diameter is in the 
inlet. At higher levels, heads are unengaged, or “floating,'’ and to 
them it is presumed forceps application would not he considered. 
Below the inlet, cephalic application alone need he considered. The 
instances wherein even an initial oblique-cephalic application is neces- 
sary are extremely rare. 

Of true cephalic application it may be said : First, it is safe. With 
the head grasped by its biparietal diameter, firm instmmental pres- 
sures are exerted over resistant bony prominences, — the parietal emi- 
nences, and the malar and zygomatic processes. Second, tme cephalic 
application is possible only as the exact position of the occiput is 
known; and such information is demanded if one would know the 
extent and direction of rotation that must follow. Third, tme cephalic 
application is possible in practically every case where forceps advance 
is desirable. 

Cephalic application is known to be safe, and it is conceded that 
knowledge of the exact location of the occiput is essential to the in- 
telligent conduct of forceps operations. 

But it will not be readily granted that other than cephalic applica- 
tion is practically never necessary where operative advance is desired : 
and this for two reasons. First, in rare instances the initial applica- 
tion may have to be oblique-cephalic; and second, there is far from 
universal accord with the proposition that, where a difficult instru- 
mental advance threatens, delivery by elective version and extraction 
is superior to delivery by forceps. 

At any rate, perfect cephalic application is far from the mle. From 
experience in hospitals where specialists and general practitioners are 
conducting cases, it would seem that pelvic and oblique-cephalic ap- 
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plications are not uncommon, not merely as initial applications made 
necessary by bigb position of heads but also as applications too often 
persisted in until delivery has been accomplished. 

Reasons for the frequency of imperfect applications are easy to dis- 
cover. First, oblique-cephalic and pelvic applications are easier to 
make and, second, each has a time-honored place in the literature. 

There is little incentive for the indifferent operator to master the 
details of orientation of the occiput and perfect cephalic application 
when there is standard textbook authority for “inserting the blades 
at the sides of the maternal pelvis and, without knowledge of position 
of the occiput, grasping the head, when the latter is known to be 
high.” Thereafter, if the grasp is firm, especially if fenestrated blades 
are used and, finally, if sufficiently strong tractile efforts are made, 
all know that a successful advance is practically assured. 

True, the operator is directed to reapply the forceps cephalieally 
when the level of the midpelvis is reached ; but such is believed to be 
far from the rule. Again, the operator might claim that an applica- 
tion that was permissible at the beginning of an instrumental advance 
might be quite reasonably held until delivery was accomplished; and 
he would not be wholly illogical in his contention. 

The high percentage of oblique-cephalic applications seen in con- 
sultation convinces one that cephalic application even in midpelvic 
arrest of “posteriors” is far from the rule. 

There is unquestionably an attitude of general indifference toward 
the method of applying forceps and for this condition teachers must 
assume the essential responsibility. 

But granted that there is a place for other than perfect cephalic ap- 
plication. Hypothetical cases of high arrest of the head, wherein 
oblique-cephalic or pelvic application is required, at once suggest 
themselves. For example, with arrest in the transverse diameter of 
the inlet, pelvic application alone may seem possible. Again, with 
arrest in an oblique diameter of the inlet, an oblique-cephalic applica- 
tion may be the best. It is assumed that one or another of the con- 
ventional forceps is being used. 

Now, presume instrumental advance to have been determined upon. 
Certain disadvantages and dangers appear. They are familiar. They 
obtain even though the operator is skilled. Briefly considered, they 
are as follows: 

With a pelvic application to well-flexed heads, the sincipital blade 
slips over the “long” face while the tip of the other blade exerts 
dangerous pressure at the base of the “short” occiput. Grasp on the 
head is insecime, .especially when the solid blade forceps is used, and 
it results in inevitable facial traumatisms when compensated for by 
tightening the grasp on the handles. Even more undesirable are the 
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results Avhen a fenestrated-blade instrument is used, for the reason 
that it can he made to hold no matter how applied. 

On the other hand, with pelvic application to deflexed heads, the 
hold is more secure, because the curves of the sinciput and the occiput 
conform reasonably well to the cephalic curves of the blades. It is not 
too secure, however, because the tips are widely separated, due to the 
long- head-diameters g'l-asped. A mechanical defect of this applica- 
tion, at least worthy of mention in this connection, is the possible 
lengthening of the biparietal (the engaging) diameter as the result of 
pressure on the sincipital and the occipital blades. 

While oblique-cephalic application is responsible for fewer basal 
injuries than is pelvic, pressures over a stylomastoid foramen with 
facial-nerve damage at its exit therefrom are common, as are also 
laceration and contusion about the opposite orbit. Further, remem- 
bering that the forceps blades are parallel when locked, it is inevitable 
that firm localized pressures are exerted by the anterior edge of one 
blade and by the posterior edge of the other when applied obliquely 
to the head. The edges contuse in everj^ ease. They cut Avhen the 
grasp is firm and traction is strong enough. 

But still presume instrumental advance to have been determined 
upon. A perfect cephalic application in inlet arrest is possible, pro- 
vided one chooses either the Kjelland or the Barton forceps. 

While the Kjelland can unquestionably be applied cephalically at 
the inlet and while its sliding lock assures perfect application even to 
asynelitic heads, there would seem to be little more to say for the 
Kjelland in this connection. For the direction of initial advance occa- 
sioned is nonphysiologic. The handles of the “straight” Kjelland 
when applied high cannot be directed far enough posteriorly for the 
head to advance downward and backward in a line perpendicular to 
the plane of the pelvic inlet. The Kjelland forceps has a place in the 
obstetric armamentarium; but its field is other than inlet aiTest. 

On the other hand, the Barton forceps not only makes perfect 
cephalic application to heads at the inlet possible but also, — and this 
is most important, — it assures an initial advance in the physiologic 
direction; namely, downward and backward. Limited personal ex- 
perience Avith the Barton forceps in inlet arrest, occasioned by fear of 
pai'tial separation of loAV-lying placentas and cord prolapse at sweep 
of the anterior blade through an arc of 180 °, makes it impossible for 
me to do ample justice to this insti'ument. 

But those familiar AAuth the Barton forceps claim the accidents men- 
tioned do not occur. They are possibilities, however, that make it in- 
cumbent upon those learning the use of the Barton instrument to 
proceed cautiously. 

All things considered, the child is unquestionablj'^ a better risk ad- 
vancing by the head (through traction on forceps) than by the breech 
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(following version). Likewise, it will be conceded that, in the hands 
of the average operator, a head-advance that can be produced as de- 
liberately as one chooses will continue to entail a lower fetal mortality 
than an advance by the breech (following version), that of necessity 
must be relatively rapid. 

For these reasons, the question of efficient and safe forceps applica- 
tion in inlet aiTest demands attention. The Barton forceiis is sug- 
gested as a possible answer. The instrument certainly merits thorough 
investigation and exhaustive test. 

But advance in inlet arrest is possible without making a choice be- 
tween pelvic and oblique-cephalic application of conventional forceps 
or even without selection being made of one of the newer forceps that 
assures a perfect cephalic application. Delivery may be effected by 
internal podalic version and breech extraction. 

Granted the “version” is truly elective in that it is clone after maxi- 
mum second-stage moulding, and granted, further, the operator has 
mastered the essentials of the Potter technic, deliver}^ by version and 
extraction promises more in inlet arrest than does delivery by the 
vertex. At least I know that my OAvn results, in terms of cervical 
laceration, asphyxia, and cerebral injury have improved by wider use 
of version and extraction in the type of case referred to. 

What has just preceded is not intended as an appeal for the de- 
livery of all high-arrested heads by version and extraction. Even less 
does it mean that the operator .should learn version through repeated 
and unsupervised personal experience with eases so conducted. The 
beginner or the one with limited operative experience will unques- 
tionably meet with lower mortality rates where arrest is met by a 
forceps-advance rather than by a breech exti-action folloiving version. 
There is no situation in practice that calls for more niceties in judg- 
ment and skill in execution tlian does deliveiy by “version and ex- 
traction”; and Avith this sentiment it is believed practically all ob- 
stetricians Avill be in accord. 

At the same time, either “high forceps” or delivery by electee ver- 
sion and extraction is the procedure of choice in inlet arrest; and it 
remains for extended discussion to determine which. But, until such 
agreement has been arrived at, the full possibilities and the limitations 
of each must be taught. 

Summarizing ivhat has preceded, the folloiving is offered in support 
of the contention that “none other than cephalic application should 
be taught.” 

A. In all medium and low forceps operations cephalic application is 
possible. It is aclmoudedged to be safe, occasioning the minimum of 
fetal injuries. 

All “persistent posteriors” are deliverable by inverted cephalic ap- 
plication and the Scanzoni maneuver, or by single blade rotation and, 
secondaiy, true cephalic application as the alternative procedure. • 
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Here, other than cephalic application is both unnecessary and un- 
safe. 

Cephalic application is possible even in “deep transverse arrest of 
posteriors.” Here, oblique-cephalic and pelvic applications are not 
only unsafe, they are scientifically unsound. What is needed in these 
cases is, primarily, rotation and, subsequently, advance. The present- 
ing part is made to retrace its pathologic steps. It is made to recede 
to the level of the midpelvis where cephalic application is possible 
and, from which level, an uneventful advance can be effected. 

Again, there is no occasion for considering other than cephalic ap- 
plication. 

B. In high forceps operations cephalic application, — or at least a close 
approximation to it, — is alwa 3 '-s possible, provided the head rests in one 
or the other oblique. Accordingly this alone should be considered here. 

With arrest in the transverse diameter of the inlet, three procedures 
are available : 

First, an oblique application, persisted in only until the level of the 
high-midpelvis is reached, when true cephalic application can be made. 

Second, perfect cephalic application, made possible by using either 
the Kjelland or the Barton forceps. 

Third, delivery by version and extraction. 

There would appear to be no place for pelvic application, while 
oblique-cephalic application meets the requirements of the rare, case 
wherein a slight advance must be occasioned before perfect cephalic 
application is possible. 

CONCLUSIONS 

1. Cephalic application is scientifically sound; it is safe; and it is 
all-sufficient in that it is obtainable in practically every instance. For 
these reasons it is the only application that should be taught. 

2. Pelvic application is mechanically inefficient ; it is dangerous ; and 
it is unnecessary. In the rare instances where it is the only applica- 
tion that seems possible, delivery should be effected by version and 
extraction. It should be mentioned only to be condemned. 

3. Oblique-cephalic application, while it meets the mechanical needs 
of the occasional situation, is so apt to result in fetal head injuries 
that it is not entitled to be accorded the distinction of an essential 
(primary) application. Rather, let “oblique placing of the blades” 
be presented as an expedient, reluctantly but nevertheless necessarily 
emploj’ed to produce initial advance at the pelvic inlet. 

4. The Kjelland and the Barton forceps merit thorough trials as 
means of effecting delivery with perfect cephalic application to high 
heads. 

5. There is need for dispassioned consideration of the utility of in- 
ternal podalic version and breech extraction in obviating the hazards 
of dangerous high forceps operations. 
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The obstetric forceps is something' more than a mechanical means 
more or less reluctantly used, — ^too often with fetal and maternal in- 
jury, — to overcome the difficulties of obstructed labor. Rather, it is 
an instrument of precision, tlie proper use of which can be counted 
upon to lower the morbidity and the mortality that so often attend 
parturition; and what has gone before is offered as a contribution 
toward establishing it as such. 

289 State Street. 


MATIN SLEEP 

By George F. Chandler, M.D., F.A.C.S., Kingston, N. T. 

M atin sleep anesthesia is the name I have given to the method of 
routinely administering ten grains of luminal to adult patients 
between the hours of nine and twelve the night preceding an operation 
and followed with gas-ether at operation in the morning. Between 
the ages of twelve and twenty-one, five grains of luminal are given, 
and between the ages of five and ten, two grains. 

In the morning the patients come to the operating room in a drowsy 
condition having slept the night through. In other words, it is a de- 
lightful morning sleep. 

While hunting around for a descriptive name, the word matin, 
meaning morning was suggested to me. I began using this name and 
it is remarkable how readily it has been taken up by patients and 
nurses. In fact, in our part of the state, it has made as much of a hit 
with the lay people as the name “twilight sleep” did some years ago. 

I do not claim to be the originator of giving luminal before anesthe- 
sia, for I understand that small doses of it have long been used in 
Germany three or four hours before local anesthesia and I have also 
found that several men in this country have been using luminal before 
general anesthesia as well as before local anesthesia in varying doses 
and at various hours preceding operation, but I do believe that the rou- 
tine giving of ten grains of luminal twelve hours before operation 
(that is on the evening before) to produce a dreamy sleep on the 
morning of operation is a new procedure. 

r first started using luminal at about six or seven o’clock the morn- 
ing of the operation in large doses, going as high as fifteen grains. At 
about the time that I did this, I read an article by Willard Bartlett 
which appeared as an editorial in the April number of Surgery, Gyne- 
cology and Obstetrics in which he advocated even larger doses given 
three hours before gas-ether anesthesia. Another article of his has 
appeared since then in the same journal. 

I tried his method but am satisfied that a large dose a few hours 
before operation is not so favorable to the patient nor does it achieve 
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SO quiescent an after effect as -when given the evening before. I also 
experimented with a divided ten grain dose, giving five at night and 
five in the morning .of the operation. This method, too, I discarded. 

After experimenting with these different methods of administration 
in over 160 cases, I have finallj’^ concluded that ten grains given any- 
where from twelve to fifteen hours before operation is the ideal dose 
and the ideal time. 

Surgery, as we know, has passed through many stages. Before the 
advent of ether and chloroform it Avas a brutal though necessary pro- 
cedure. When I began giving ether in 1892, Ave used a cone made of 
neAvspaper and a toAvel pinned together Avith safety pins, one end of 
the cone being closed and stuffed Avith cotton into Avhich the ether 
(not so pure) Avas poured. We then jammed this cone over the pa- 
tient’s face, everyone lent a hand in holding him doAAm, and he Avas 
practically suffocated into unconsciousness. All the older men can 
well remember it being done this way in the larger hospitals of NeAv 
York City. But, as in eA’-er 3 dhing else, time and experience haA'e 
brought refinements until noAV Avith the open cone method and gas- 
ether or ethjdene administration bj'^ appai’atus, the procedure has be- 
come almost perfect for the comfort of the patient and the convenience 
of the operator. In spite of all these advances there is still a mental 
hazard for the patient that must be considered in operating. I am 
sure that Ave do not give enough thought to this phase of the Avork. 

People in the United States are today apparently in a more neiwous 
state than formerlj'', particular!}' in matters concerning health. Eadio 
talks, articles in neAvspapers Avritten by physicians, the insidious ad- 
vertising of the drug manufacturers, all have had their infiuence. 
Consequently, the thought of an operation seems to unbalance their 
nervous systems more than formerly. This condition must be recog- 
nized and given great consideration by a surgeon. 

To us, surgery becomes routine. Nurses and doctors are more or 
less callous and cannot understand Avhy anybody should feel Avorried 
about an operation. But for the patient there is a Avomy and a ver}' 
decided one and this worry retards conA'alescence and should be con- 
sidered of Autal importance. I think that there is a mental hazard 
of from 10 to 25 per cent. This thing is not neAv. We have all recog- 
nized this and haA'e used morphine, scopolamine, bromides and other 
drugs to OA'ercome it. I am bringing to your attention noAV Avhat I 
belieA'e to be the best method that I haA'e found to OA'ercome this 
hazard of the mind. 

After a diagnosis has been made in the office and the patient is told 
that an operation of election is necessary, he or she begins at once to 
be highly nervous eA'en if never so before, and this condition obtains 
until the time of operation. EA'ery surgeon recognizes this and at 
times giA’es sedath'es to his patients to quiet them until they come to 
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the hospital. The admission to a hospital as a patient is a very mo- 
mentous step to most people. 

I now tell my patients that as soon as they shall have entered the 
hospital and are taken to their rooms, they will be given ‘ ‘ some medi- 
cine’’ and win fall asleep at once, rest all night, and will not know 
or care when they are going to the operating room. 

As soon as the patient has been put to bed, the nurse gives her ten 
grains of luminal mixed with a little elixir-lacto-peptine and within 
half an hour or an hour she is asleep and continues quietly through 
the night and can be prepared for operation early in the morning with- 
out becoming aroused. 

The patient comes to the operating room in a care-free, somnolent 
state, will speak if spoken to, but if not disturbed, remains very 
drowsy. A feAv whiffs of gas are given and my ether records show 
that about one-third of the amount of ether formerly used is sufficient. 
The opei’ation finished, the patient is returned to the room still quiet 
and peaceful. There is practically no nausea for very little ether has 
been given. For pain, a small amount of morphine is given, possibly 
% grain and this seems to be enough. The patient then rests quietly 
all day, all through the night and usually through the next day. 

On the third day she is as bright as a dollar, feels wonderful, and 
the convalescence is so much quicker and better than of old that those 
in the hospital who were skeptical at first are now all sold on this 
method. 

The patients themselves are delighted. They remember little about 
the operation from the time they enter the hospital up until about the 
third day and then when they find out it is all over with so little suf- 
fering, they are in such an exalted state that they carry through, make 
a quick, sure recovery, and leave the hospital in a frame of mind that 
is very pleasing to all concerned. 

I have tried nearly every kind of anesthesia in elective eases but 
now use luminal twelve hours before them all. I find it of great 
benefit preceding local anesthesia. 

I have used spinal anesthesia, and while it is remarkably successful, 
still the neiwous shock to the patient makes me hesitate to use it rou- 
tinely. I am thoroughly convinced that patients do not convalesce as 
well following spinal anesthesia as they do after matin sleep. It is 
quite an ordeal for them to go through even though morphine has been 
given. They feel faint at times and want sips of water. The knowl- 
edge that they cannot move their legs worries them. They have to be 
talked to and some of them must be constantly reassured that every- 
thing is going well. They are conscious that they are being operated 
upon. They overhear any remark from the surgeon. They know how 
much time the operation requires and the mental impression is more 
or less lasting. I have talked with patients who have been operated 
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upon by excellent surgeons under spinal anesthesia and I find that 
most of them did not recover as quickly as I think they should. I 
have found this to he so in my own cases. 

I admit that some patients are very much pleased with it but these 
I have found are invariably individuals of phlegmatic temperament, 
not at all emotional or excitable. Generally speaking, I would say that 
the surgeon who uses spinal anesthesia is more pleased with it than 
are the patients on whom he operates. 

I have asked many doctors of my acquaintance if they would be 
willing to have spinal anesthesia used upon themselves and have heard 
only two say that they would, though many of them employ it. 

Luminal, which is known chemically as phenyl-ethyl-mal-on-ylurea, 
is a member of the barbituric acid series of hypnotics, the first of 
which, veronal, was discovered by Emil Fischer and Joseph von Mering 
in 1904. By most authors luminal is considered the most powerful of 
the barbituric acid hypnotics. 

The pharmacology of luminal-sodium was first studied by Dr. B. 
Impens in 1912. As in natural sleep, the hypnotic action of luminal 
has been found to be accompanied by a reduction in blood pressure 
and pulse rate. 

Prolonged use of luminal or luminal-sodium in small doses or the 
administration of large doses over a shorter period may cause un- 
toward symptoms, particularly in hypersusceptible persons. The most 
frequent reaction recorded in the literature is a cutaneous eruption 
resembling measles, scarlet fever or urticaria, usually attributed to 
an idiosyncrasy, but possibly related to the cutaneous vasodilatation 
produced by luminal. As a rule, this disappears spontaneously or after 
the discontinuance of the drug or reduction of the dose. It appai’ently 
occurs in from 1 to 3 per cent of patients, Grinker having observed a 
rash in 6 of 200 patients, Sexauer and Bell in 2 of 400, and Eowe in 1 
of 56 epileptics, who received the drug every day morning and night. 
Under the use of the larger doses, 5 grains or more, relatively pro- 
longed drowsiness may be observed and occasionally there are vertigo, 
headache, and nausea. Delirium, stupor, and ataxia may result from 
continuous use of excessive amounts. 

A comprehensive review of the literature by Gruber, Shackelford 
and Ecklund disclosed only four possible deaths from luminal which 
these authors state were probably not wholly due to the drug but to 
other causes. One of the patients took 154 grains and another 308 
grains of luminal with Ys oz. tincture of opium for suicidal purposes. 
These authors conclude that luminal is not atoxic but that it is rela- 
tively nontoxic when given properly, the range between the thera- 
peutic and toxic doses being large. Patients have taken more than 
50 grains of luminal in a single dose without fatal results. McNerthney 
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reported a case of an epileptic woman who took 75 grains in an insane 
moment, slept for eighty hours, and recovered fully thereafter. 

I saw one patient who took 70 grains for suicidal purposes. He 
slept for forty hours with no bad effects. 

To sum up : matin sleep eliminates the mental hazard. It allays the 
preliminary worry, puts the patient absolutely and securely at ease 
during that first dreadful night of anxiety. Going to the operating 
room is of no importance to him. The use of only about one-third the 
usual amount of ether is necessary. Since so little ether is used, there 
is practically no vomiting. Very little morphine is necessary — some- 
times none at all, so there is no blocking up of elimination. Patients 
are quiescent for two days following the operation. The time passes 
quickly for them and the convalescence is more pleasant. Finally, 
the - operation has been performed with no apparent mental shock. 

II East Chestnut Street. 


Satuma, H.: Experimental Study on the Excretory Function of the Uterine 

Mucosa. Part in. Biological Observation. Japanese J. Obst. & Gynec. 11: 

112, 1928. 

The author performed the following experiments: He injected colloidal iron, 
colloidal silver, mercury, lead, phosphorus, nicotine, arsenic, and potassium iodid 
into rabbits. Then 0.2 to 0.3 c.c. of the secretion of the uterine mucosa were 
obtained from these animals and spermatoza were mixed with the endometrial 
secretion. In the secretion of normal rabbits spermatozoa showed a great decrease 
in their activity in four to six hours and their activity ceased entirely after eleven 
and one-fourth hours. Spermatozoa were found to survive longer than this in 
0.7 per cent saline solution. In the endometrial secretion of animals given hydro- 
chloric acid, or olive oil or injections of potassium iodid, the acti-vity of spermatozoa 
persisted as long as in the secretion of untreated animals. The life of the 
spermatozoa was very greatly shortened, however, by being mixed with the uterine 
secretions from rabbits to which lead, nicotine, and yellow phosphorus had been 
administered. The author also studied the effect of the injection of the sub- 
stances above mentioned on the fertility of rabbits. He found that in normal 
rabbits the incidence of pregnancy was 70 per cent and the incidence of abortion 
and premature labor was 14.2 per cent. In the rabbits treated with lead, preg- 
nancies occurred in only 40 per cent and every animal aborted. In those 
treated with yellow phosphorus only 20 per cent became pregnant and likewise all 
aborted, and in the rabbits treated with nicotine 40 per cent became pregnant and 
25 per cent had abortions. 


J. P. GEEENHILIi. 



REPORT OF THE COMMITTEE ON MATERNAL WELFARE, OF 
THE AMERICAN ASSOCIATION OF OBSTETRICIANS, 
GYNECOLOGISTS, AND ABDOMINAL SURGEONS 

TN SUBMITTING this report for 1930, the committee has studied more partic- 
^ ularly the vital statistic tables of the United States and has briefly alluded to 
some good work done on this important subject in Canada and England. 

In the registration area of the United States, the figures so far available . for 
1929 show no reduction, or at best very little, in the death rate seen from all 
puerperal causes, notwithstanding the efforts and labors of various Bureaus of 
all sorts and kinds. The mortalit 3 ' in the United States in 1927 was 2.5 per cent 
per 1000 for living babies, the same figures as were seen in 1928 and one-tenth 
per cent higher than it was for the years 1924, 1925, and 1926; and the final 
figures for 1928 as compared with 1927 show eighteen states with a higher death 
rate from puerperal septicemia, sixteen with a lower rate, and six with the same 
death rate, while four states still remain out and unrecorded of our total fortj’- 
eight states. 

The mortality from causes other than septicemia increased (as shown in the 
final report of 1928 for the registration area) to 4.4 for live babies, as compared 
with 4.0 in 1927, which year showed the highest death rate from such causes since 
1920. 

In twenty -three states, the death rate from puerperal septicemia was higher in- 
1928 than it was in 1927 ; it was lower in fourteen states and in three it remained 
the same. 

The 1928 table for all puerperal causes other than septicemia in the cities in 
the registration area was 4.6 as compared with 4.2 per 1000 live babies for the 
rural parts of the area and for septicemia 3.1 and 2.0, respectively. 

Canada’s maternal death rate for the past three years has remained stationarj- 
at 5.6 per 1000 live babies, according to published reports. 

In May of this year the United States Public Health Service inaugurated a 
current state mortality report system and published in the weekly Public Health 
Reports a table of specific mortality rates for each state for a period covering as 
many months of the current calendar j’ear as were available to the date of pub- 
lication, with comparative rates for the same period of the three preceding calendar 
j’ears. Maternal mortality rates are included and fortunately the August re- 
port begins to cite the rates per 1,000 live babies rather than per 100,000 population 
as did the first tables, and statements that are made by the various states should 
serve as a stimulant for public health officials and obstetricians in their joint efforts 
to reduce the maternal death rate. To illustrate, Iowa, from Januarj* to May of 
this year shows a rate of 7.4 compared with the much too high rates of 6.7 and 
6.6 for the same period of the two preceding j-ears, and Kansas has a rate of 9.2 
compared with 7.1 and 8.8 of the previous j-ears, with the state of New York, 
exclusive of New York City, showing rates of 6.1, 6.1, 7.5, and 6.6 for the same 
period in 1930 and the three preceding years. 

Dr. Henrj’ Bixbj’ Hemenwaj^, Medical Registrar of the Illinois State Department 
of Health, at the annual meeting of the American Public Health Association last 
October, strong!}- renewed the plea for the method of using the divisor in obtain- 
ing rates, not live babies alone but live and stillbirths. Por many years the New 
York State Health Department has figured maternal death rates as per 1,000 live 
and stillbirths. The Bureau of the Census, on the other hand, uses as the divisor the 
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iiumbei of live bivtlis in figuring rates for tfie registration area. Dr. Hemenway 
presents a strong argument for his preference of the divisor including both still 
and live births in his statements that practically no death included under the cause, 
Accidents of PrCignancy (No. 143), is connected with a living birth, that deaths from 
eclampsia, septicemia, and a goodly proportion of other maternal deaths are as- 
sociated with stillbirths. "With the true maternal death rate risk properly based on 
the total number of pregnancies, which is not accurately obtainable under the general 
report system in any state or country, the next closest total, that of still and live 
births, would seem the logical divisor. The variation in reporting of stillbirths in 
respect to months of gestation vitiates to a certain degree, however, the stillbirth 
count. Canada has recently published a study of maternal death rates figured with 
three divisors, live births only, still and live births, and total confinements. The 
three rates were 5.78, 5.58, and 5.65 respectively. State rates figured by Dr. Hemen- 
way show a similarly slight variation. The adoption of the most accurately reg- 
istered divisor for the standard would, therefore, seem to be the course indicated, 
rather than a struggle to register total confinements. 

A number of special studies have been undertaken during the year to determine 
why the high maternal death rate continues despite the many efforts which have 
been made to reduce it. 

The New York Academy of Medicine is carrying on a three-year study of the 
cause of death of everj- woman who dies during or after pregnancy and at child- 
birth. This study is very exhaustive and will probably bring out more definite 
information than any of the preceding studies of a like character. However, no 
results are yet available. 

In Wisconsin, a special study was made by Calvert of the maternal deaths, 766 
in number, in the years 1927 and 1928. Of these deaths, 632 were due primarily 
to puerperal causes and 60 per cent followed surgical procedures with 20 per cent of 
all of the operations being cesarean sections, w'hile 13 per cent of all of the maternal 
deaths followed cesarean sections. One-third of the women were primipara and 45 
per cent of the group were under thirty years of age. Septicemia was the most 
frequent cause of death and included one-third of all of the deaths. Eclampsia 
came second with one-fourth of all of the deaths. Of the septic deaths 35.3 per cent 
followed septic abortions, criminal or self-induced. Forty-four per cent of these 
women had no prenatal care. 

For tw'o years past the New York State Department of Health has been en- 
deavoring to tabulate the answers on 697 questionnaires filled in by physicians as 
to the cause of maternal deatlis given in greater detail than on death certificates. 
One is startled to read that of these cases only partially studied, only thirteen 
women had been in the hands of a physician during the whole nine-months’ period 
of gestation, while 50 per cent were in the hands of a physician for one week or 
less. Pour hundred and eight answers were given concerning prenatal care, of 
which 65 per cent had noted such care while 41 per cent of the total did not 
answer this question at all. The reports from the State Health Department in- 
dicate that these tabulations will soon be completed. 

Sir Arthur Newsholme makes a very interesting report of the maternal deaths 
in the London East Side Maternity Hospital, in which he has studied the maternal 
deaths for the years 1884-1928 inclusive. 

In the year 1927-1928 this hospital, with a bed capacity of 56, had 2,517 con- 
finements in the hospital, while 1,608 confinements were cared for by the staff 
members in the patients’ homes. There were three maternal deaths in the hospital 
group while there were no deaths at all in the patients’ homes. Tliis may have 
been due to the fact tliat the more difficult cases were taken to the hospital, rather 
than that better technic was followed in tlie homes. Sir Arthur compares this rate 
of 1.19 per 1,000 live births for the institution with that of 3.09 in the entire 
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metropolitan area, and decides that there must have heen 'better work in the in- 
stitution, because, while the hospital cases were mostly those of births after the 
seventh or eighth months of pregnancy, those in the metropolitan area covered all 
stages of pregnancy. However, tliis -will not explain the difference, as it is well 
known that the maternal deaths before the seventh month of gestation are small 
in number. When this discrepancy is estimated, the fact still remains that the 
maternal death rate in the eases in the institutions is only one- third that of the 
entire urban area and one-third as high as that of “Poplar,” the neighborhood 
from which most of the patients come. There is a somewhat similar condition 
in relation to the death rate for stillbirth and live births, both of which are 
lower than those for the entire area. In 1928, 43 per cent of the mothers who 
died were primipara. Supervision in this hospital begins in the sixth or seventh 
month and is continuous thereafter. The women come regularly for examination 
and nurses pay v;eekly visits to the homes to see that instructions and laboratory 
examinations are carried out. This careful supervision during pregnancy is ev- 
idenced by the fact that there has been no death from eclampsia since 1919, al- 
though 20,000 women have been delivered and only one slight case of eclampsia 
has developed in the last 8,000 patients. In England, of course, a very large number 
of the deliveries are carried on by highly trained nurse midwives who have physicians 
always on call. A record like the one above quoted certainly makes one pause and 
realize what can be done. However, in our opinion some other elements must enter 
into causes of eclampsia, because eclampsia seems to occur in waves; in some 
years we see many cases even though patients have care during pregnancy, while in 
other years there are not any. 

Louis Dublin gives a preliminary report of a study which was made jointly by 
a Maternity Center Association and the Metropolitan Life Insurance Company. 
(See this Journal, December issue, 1930.) 

A number of committees representing this Association, the American Medical 
Association, and kindred agencies are working on the practical problem of in- 
creasing the efficiency of collegiate training in obstetrics. There seems to be a 
general consensus of opinion that more practical work in obstetrics is essential and 
that the number of hours spent in classroom and clinical work must more nearly 
approximate those spent on medicine and surgery. Apparently only progress re- 
ports have been made during the current year. 

President Hoover’s White House Conference should bring forth the very last 
word in relation to the whole subject of maternal welfare, because in its Division 
on Children’s Health, an investigation is being made by the questionnaire method. 
The questionnaire has been widely circulated and is sufficiently intensive to furnish 
a variety of facts if the individual doctor takes time to study and answer the 
questions fully. This information will not be available before the middle of 
November. 

Dr. L. A. Calkins of your own committee reports that a nine weeks’ postgraduate 
course in obstetrics, in East Oklahoma was given this year, during May and June, 
and that he gave a similar nine weeks’ course in western Kansas during June and 
July. The program for these circuit courses in Kansas and Oklahoma is to be 
carried out for the next four or five years, eventually covering the entire states. 
Dr. Calkins suggests that it would be well for the Association to urge that ob- 
stetric teaching should be included in training courses now being carried on in 
Wisconsin, North Carolina, and Georgia. In this connection it may be stated that 
the Federal Cliildren’s Bureau during the last year has sent Dr. McCord of Atlanta 
to conduct a series of institutes on maternity care for the rural physicians of 
Georgia. 

Another plan considered in New York City is that for developing a center for 
training in midwifery. This course in the beginning is to be for graduate nurses 
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■who will be fitted for the practice of midwifery in rural communities and as mid- 
wife supervisors. This activity is to be in charge of a committee for the Promotion 
and Standardization of Mid\vifery, of which Dr. George Kosmak, one of our 
Fellows, is among the incorporators. 

It would seem that some cognizance of the birth control movement which is 
growing steadily in popularity could well be taken np by this Association. A 
recent volume on Seventy Birth Control Clinics by Caroline Hadley Eobinson, pub- 
lished under the auspices of the National Committee on Maternal Health, ■with an 
introduction by Dr. Robert Latou Dickenson, raises the whole subject out of the 
realm of the sensational or emotional, with which it has so often been associated, 
and places it on the plane of a rational, scientific undertaking. With such men as 
Dr. Kosmak and Dr. Dickinson on the National Committee, as well as numerous 
others, it would seem, that this Association could afford to have a definite poEcy 
in relation to the whole movement which would be of great assistance. There is 
little doubt today that a properly run birth control clinic, under the guidance of 
the best medical men in a given community would be an asset in many ways. 

A wonderful opportunity for education on maternal welfare could be obtained 
through the use of the Parent-Teachers’ Association groups, tliroughout the coun- 
try, by the members of this Association. This national organization reaches into 
the very small places and is organizing more study groups in places of all sizes. 
A request to place the discussion of this subject on these thousands of programs, 
as sent out by them on the subject of maternal welfare, if conducted by competent 
men, would bring about an enormous amount of publicity which would reach 
mothers of all ages. These women are rapidly becoming intelligently articulate 
in their communities and care during pregnancy could be very materially increased 
by such a plan. 

An interesting side light has been thrown several times lately upon the ques- 
tion of maternal welfare by the invasion of this field by the lay woman, through 
the medium of the popular magazine. One such discussion by Constance L. Todd, 
published in the Ladies’ Home Journal, gives a history of the growth of the use of 
the Gwathmey method of synergistic analgesia. This is not a superficial article 
written by a tyro but is the work of a woman who has been so engrossed in the 
idea of relieving women of the pains of childbirth that she has gone into hospitals 
all over the country, talked with obstetricians, dug into hospital files, and is about 
to publish a book upon the results of her studies. HTjen one considers the 
enormous circulation which this magazine enjoys, together -with the fact that the 
author reports some 5800 cases in which the method has been used in the New York 
Lying-In Hospital, in which 85 per cent of the patients had almost complete relief 
from pain, as well as the fact that after quoting experiences of a similar type 
from Chicago, Madison, Cincinnati, Pittsburgh, and Philadelphia, together with 
Ottawa and Montreal, she concludes the article with a challenge to women to de- 
mand that their obstetricians look into the matter and see if it is not possible to 
give them well, live babies after normal deliveries without surgical interference, 
and practically without pain, one reafizes such a woman may have a great deal of 
influence, good or bad as the case may be. 

Dr. Helen Mac Murchy reports that the educational work for maternal welfare 
in Canada has been carried further by the publication of a new edition of the 
Canadian Mother’s Booh which contains additional educational material. This lit- 
tle , booklet goes to mothers throughout the Dominion and carries the message of 
Canada’s maternal and infant death rates. The material is set forth with great 
skill because of its simpHcity and practical application while, at the same time, it 
tells the statistical story. The interest in the whole subject is reported to h’ave 
increased throughout this year. 
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RECOMMENDATIONS 

A. That the Committee on Maternal Welfare go on record as urging the Associa- 
tion to use its influence in helping to promote the collection and standardization of 
vital statistics to the end that comparable and speciflc maternal death rates shall 
be available ■with the greatest possible accuracy as to the cause of deatli, because 
of the •n-ell-kno'ivn absence of accurate detailed information upon these death 
certificates. 

B. The following recommendations are from Dr. Cooke, a member of your com- 
mittee. 

1. A concerted effort to train the student to proper obstetric thinking and 
conscience in a way which will endure after his graduation; this to be accomplished 
by giving an adequate amount of time to obstetric teaching, realizing that in 
general practice a knowledge of obstetrics is more necessary than a knowledge of 
surgery and equally necessary with a knowledge of medicine. 

2. In teaching where time is limited, such as in the schools which train general 
practitioners primarily, concentrated attention should be given to the essentials, and 
particularlj' to thorough, supervised mannikin practice. 

3. The clinical teaching of obstetrics should be real teaching, and • not merely 
the half -supervised conduct of more or less normal cases, which is customary at 
present. A competent instructor and students should be with the patient from 
the onset of labor until its termination. Prenatal and postnatal care should be 
thoroughly drilled into students in the out-patient departments. It would be prefer- 
able to have each patient handled by the same student from her first visit to the 
prenatal clinic until she is discharged from the follow-up service. 

4. Careful study of hospital conditions in regard to obstetrics should be made. 
The present survey being carried out by the White House Conference is excellent, 
but it seems to me not to cover certain important points, of which I may men- 
tion the following: 

a) In the questionnaire regarding causes of maternal and fetal death, there may 
be quite an error in the interpretation of the statistics obtained, through the re- 
quirement that fetal deaths be listed as following various specified operations ; where- 
as, in fact (certainly this is true in our hospitals) a number of fetal deaths occur 
from causes not at all connected with the method of delivery. 

b) In the survey it would have been very valuable to ascertain just what dif- 
ference, if any, existed between the practice of teachers of and specialists in ob- 
stetrics as compared with that of other practitioners in the same hospital. In every 
hospital survey so far published, and in several surveys which I have made myself, 
this difference has been extremely marked. 

5. The effort should be continued (although I am afraid this will prove as 
futile in the future as in the past) to educate the average practitioner in the proper 
conduct of obstetric practice, through the reading of papers, etc. 

6. It is my opinion that conditions would be wonderfully improved if the system 
of medical education were rationally altered to meet changed conditions as regards 
specialization at the present time. My idea is quite similar to that which has 
been put into effect by the Mayo Foundation of Minnesota: 

a) That undergraduate students should be thoroughly trained in those sub- 
jects which are primarily of value to the general practitioner: medicine, obstetrics, 
minor surgery and gynecology, and the early diagnosis of major gynecologic, 
surgical, and other diseases. On the completion of this course and a year’s rotating 
internship, the student may be given the degree of M.D., and be legally qualified as 
a general practitioner, -with a definite legal limitation as to the types of major 
work which he might practice (due allowance being made for emergencies). 

b) The holder of the M.D. degree would be eligible for a postgraduate course of 
at least three years, in which he would be thoroughly drilled in the minutiae of the 
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speciality which he elected, from both the theoretic and the practical point of view. 
Thorough training in pathology and research methods should be given during tliis 
course. This course would best be given while the student served as a resident in 
his specialty in the teaching hospital. On the completion of this course he would 
receive some such degree as Master of Science in Obstetrics, Surgery, etc., and 
would be legally qualified as a specialist. 

Such a plan would provide the public with a general practitioner much better 
trained for the character of work which he would be capable of performing, and 
would insure that a specialist really was deserving of the name, having had at 
least a barely adequate training for the purpose. 

Irving W. Potter, M.D., Chairman. 

Willard E. Cooke, M.D. 

L. A. Calkins, M.D. 


Lane-Roberts, C. S.: Abdominal Pain in Pregnancy. Lancet 2: 1288, 1928. 

The author states that there may be continuous or intermittent abdominal pain 
in pregnancy. Not infrequently positive physical signs are absent. The severity 
may vary from a mild discomfort to a marked distress. Abdominal supports may 
relieve or may aggravate the condition. Gradual stretching of the uterus, stretch- 
ing of the round ligaments, constipation, flatulence, toxemia, and fetal movements 
are some of the causes of pain. 

The commoner organic causes are divided into three groups in which the con- 
dition is confined: (1) to the uterus; (2) to the adnexa, (3) and to associated 
conditions. Undue stretching of the uterus as in hydramnios, multiple pregnancies, 
and hydatidiform mole are very likely to produce pain. All types of fibromyomas 
with their possible changes and mechanical interferences may distress the patient. 
Likewise, concealed hemorrhage and rupture of the uterus manifest themselves 
by pain. 

Ectopic pregnancy most commonly produces pain at the time of rupture. ‘ ' Sal- 
pingitis and salphingo-oophoritis rarely light up in pregnancy.” Ovarian tumors 
generally produce distress because of pressure, torsion, or degeneration. 

Of the associated conditions pyelitis, acute appendicitis, intestinal obstruction, 
retroverted uterus, gall bladder complications, pneumonia, calculi, and suppurative 
pelvic peritonitis are possible causes of abdominal pain. 


H. C. Hesseltine. 



Item 

American Board of Obstetricians and Gynecologists 

Formally organized in September, 1930, the Board bas now issued 
certificates to the group of physicians whose names are published here- 
with. The first examination for candidates is to be held March 14, 1931. 
The men whose names appear below have been granted certification 
upon the basis of their attainments. This distinguished list is an index 
therefore of the importance which the functions of the Board have as- 
sumed in the minds of some of the eminent obstetricians and gynecolo- 
gists of this country and Canada since each man whose name appears 
on this list was considered individually by the entire Board and had 
made personal application for certification. Undoubtedly there are many 
others whom the Committee on Credentials would recommend to the 
Board for classification in Group I for a certificate to be granted without 
examination and the Secretary, Doctor Paul Titus, 1015 Highland 
Building, Pittsburgh, Pennsylvania, will be glad to receive applica- 
tions from these men. The Journal vdU publish the accessions to the 
list of certified physicians as these are received from the Secretary. 


Adair, Fred L. 

Chicago, Illinois 

Ainlet, Frank C. 

Los Angeles, Calif. 

Anspach, Brooke M. 

Philadelphia, Pa. 

Ayres, Daniel R. 

New York City 

Baer, Joseph L. 

Chicago, Illinois 

Barry, Lee W. 

St. Paul, Minn. 

Bill, A. H. 

Cleveland, Ohio 

Bishop, Elliot 

Brooklyn, N. Y. 

Bland, P. B. 

Philadelphia, Pa. 

Bloomfield, J. H. 

Chicago, Illinois 

Bloss, J. E. 

Huntington, "West Va. 

Caldwell, "W. E. 

New York City 

Calkins, L. A. 

Kansas City, Kansas 

Cary, Eugene 

Chicago, Illinois 

Chalpant, Sidney A. 

Pittsburgh, Pa. 

Cleland, F. a. 

Toronto, Canada 

Cooke, W. R. 

Galveston, Texas 

CORSCADEN, J. A. 

New York City 

Creadick, a. N. 

New Haven, Conn. 

CUMJIINGS, H. H. 

Ann Arbor, ]\Iichigan 

Cherry, Thomas H. 

New York City 


296 



AMERICAN BOARD OF OBSTETRICIANS AND GYNECOLOGISTS 


297 


Danforth, W. C. 

Dannreuther, Walter T. 

Davis, C. H. 

DeLee, J. B. 

DeNormandie, R. L. 

Evanston, Illinois 
New York City 
Milwaukee, Wis. 
Chicago, Illinois 
Boston, Mass. 

Ehrenfest, Hugo 

Emge, L. a. 

St. Louis, Mo. 

San Prancisco, Calif. 

Palls, P. H. 

Parrar, Lillian K. P. 

PiNDLEY, Palmer 

Pisher, John M. 

PouLKROD, Collin 

PULKERSON, L. L. 

Prank, R. T. 

Prankenthal, Lester E. 

Chicago, Illinois 

New York City 
Omaha, Neb. 
Philadelphia, Pa. 
Philadelphia, Pa. 
New York City 

New York City 
Chicago, Illinois 

Galloway, C. E. 

Garnett, A. Y. P. 

Geist, Samuel H. 

Gillis, R. a. D. 

Goff, Byron H. 

Goldsborough, P. C. 

Gordon, C. A. 

Grad, Herman 

Greenhill, Jacob P. 

• 

Evanston, Illinois 
Washington, D. C. 
New York City 
Pittsburgh, Pa. 

New York City 
Buffalo, N. Y. 
Brooklyn, N. Y. 

New York City 
Chicago, Illinois 

Hammond, Prank C. 

Hamilton, Buford G. 

Hannah, C. R. 

Harper, Paul T. 

Healy, William P. 

Hendry, W. B. 

Horner, David A. 

Humpstone, 0. P. 

Philadelphia, Pa. 
Kansas City, Mo. 
Dallas, Texas 
Albany, N. Y. 

New York City 
Toronto, Canada 
Chicago, Illinois 
Brooklyn, N. Y. 

Ill, E. J. 

Ingraham, C. B. 

Irving, Pred. C. 

Newark, N. J. 
Denver, Colo. 

Boston, Mass. 

Jacoby, Adolph 

Jellinghaus, Prederick C. 
Jewett, W. A. 

New York City 

New York City 
Brooklyn, N. Y. 
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Kahn, I. W. 

Kamperman, G. L. 
Kanter, a. B. 

Keene, Floyd B. 
Kellogg, F. S. 

King, J. E. 

Kosmak, George W. 
Krebs, Otto S. 

Lackner, Julius 
La Vakb, R. T. 

Leighton, A. P. 

Little, H. M. 
Litzenberg, Jennings C. 
Longaker, Daniel 
Lynch, Frank W. 

Lyon, B. C., Jr. 

M ALAND, C. 0. 
Matthews, H. B. 
Mathieu, Albert 
Mazer, Charles 
McCord, J. R. 
McCusker, C. j. 
McNeile, L. G. 
McPherson, Ross 
Mendenhall, A. M. 
]\IiLLER, C. Jeff 
Miller, Hilliard E. 
Miller, James R. 
Mussey, R. D. 

Moench, G. H. 

Neavell, Q. U. 

Norris, Charles C. 
Novak, Emil 

Parke, Wm. E. 
.Peterson, Reuben 
Phaneup, Louis E. 
Plass, E. D. 

POLAK, J. 0. 

Quigley, J. K. 


New York City 
Detroit, Michigan 
Chicago, Illinois 
Philadelphia, Pa. 
Boston, Mass. 
Buffalo, N. Y. 

New York City 
St. Louis, Mo. 

Chicago, Illinois 
Minneapolis, LIinn. 
Portland, ]\'Iaine 
Montreal, Canada 
]\Iinneapolis, Minn. 
Philadelphia, Pa. 

San Francisco, Calif. 
New York City 

Minneapolis, Minn. 
Brooklyn, N. Y. 
Portland, Oregon 
Philadelphia, Pa, 
Atlanta, Ga. 
Portland, Oregon 
Los Angeles, Calif. 
New York City 
Indianapolis, Ind. 

New Orleans, La. 

New Orleans, La. 
Hartford, Conn. 
Rochester, L'Lnn. 

Nev\'’ York City 

St. Louis, Mo. 
Philadelphia, Pa. 
Baltimore, Md. 

Philadelphia, Pa. 

Ann Arbor, Michigan 
Boston, Mass. 

Iowa City, Iowa 
Brooklyn, N. Y. 

Rochester, N. Y. 
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Reed, Charles B. 

Rongy, a. J. 

Rothrack, J. L. 
Rowland, J. M. H. 
Royston, Grandison D. 
Rubin, I. C. 

Rucker, M. P. 

Ryder, George H. 

Schmitz, Henry 
Schoenack, H. W. 

Scott, R. A. 

Schumann, E. A. 
Schwarz, 0. H. 

Seeley, W. P. 

Simon, Ludwig S. 
Slemons, j. M. 

Smead, L. F. 

Stein, Arthur 
Stein, Irving F. 
Stephenson, H. A. 

Tate, M. A. 

Taussig, F. J. 

Titus, Paul 
Toombs, Percy W. 

Van Etten, R. C. 

Vaux, Norris W. 

Ward, George G. 

Ward, Wilbur 
Watson, B. P. 

Welton, T. S. 

Williams, J. Whitridge 
Williamson, Hervey C. 
Wing, Lucius A. 
Williams, Philip P. 

Yates, H. W. 


Chicago, Illinois 
New York City 
St. Paul, ]\Iinn. 
Baltimore, Md. 

St. Louis, Mo. 

New York City 
Richmond, Va. 

New York City 

Chicago, Illinois 
Syracuse, N. Y. 
Evanston, Illinois 
Philadelphia, Pa. 

St. Louis, Mo. 
Detroit, Michigan 
Chicago, Illinois 
Los Angeles, Calif. 
Toledo, Ohio 
New York City 
Chicago, Illinois 
San Francisco, Calif. 

Cincinnati, Ohio 
St. Louis, Mo. 
Pittsburgh, Pa. 
Memphis, Tenn. 

New York City 
Philadelphia, Pa. 

New York City 
New York City 
New York City 
Brooklyn, N. Y. 
Baltimore, Md. 

New York City 
New York City 
Philadelphia, Pa. 

Detroit, Michigan 



Books Received 


Books received are acknowledged in this column, and such acknowledgment must 
he regarded as a sufScient return for the courtesy of the sender. Selections will he 
made for more extensive review in the interests of our readers and as space permits. 
Book Eeviews will be published every two months if available. This department 
will be conducted by Dr. Eobert T. Frank aided by several associates. 


BEHAVIOR OF THE NEWBORN INFANT. By Karl Chapman Pratt, Amalie 
Kraushaar Nelson, and Kuo Hua Sun. The Ohio State University Press, Columbus, 
1930. 

CHILD ADJUSTMENT, in relation to growth and development. By Annie 
Dolman Inskeep, Ph.D. D. Appleton & Co., New York, 1930. 

FARM CHILDREN. By Bird T. Baldwin, Eva Abigail Filmore and Lora 
Hadley, of the Iowa Child Welfare Research Station. D. Appleton & Co., New 
York, 1930. 

THE CREED OF A BIOLOGIST. By Alfred Scott Warthin, professor of 
pathology, and director of the pathologic laboratories in the University of Michigan, 
Ann Arbor. Paul B. Hoeber, New York, 1930. 

IDEAL MARRIAGE. Its Physiology and Technique. By Th. H. Van de Velde, 
formerly director of the gynecologic clinic in Haarlem. Translated by Stella 
Browne. Covici-Friede, Publishers, New York, 1930. 

STOECKEL’S HANDBUCH DER GYNAEKOLOGIE. Dritte, nenbearbeiteto 
und erweiterte Auflage. Fuenfter Band, zweite Haelfte. Die Erkrankungen der 
Scheide, bearbeitet von Professor Dr. Ludwig Nuernberger, Universitaetsfrauen- 
klinik in Halle. Mit 271 zum Teil farbigen Abbildungen im Text. Verlag von J. 
F. Bergmann, Muenchen, 1930. 

MEDICAL REPORT FOE THE YEAR 1929. Glasgow Royal Maternity and 
Women’s Hospital, Glasgow, 1930. 

THERAPIE DER KOMPLIZIERTEN SCHWANGERSCHAFT. Von Professor 
Dr. Th. von Jaschke, Universitaetsfrauenklinik Giessen. Georg Thieme, Leipzig, 
1930. 

BLUTUNGEN UND FLUOR. Von Professor Dr. Hans Eunge, Universitaets- 
frauenklinik in Kiel. Mit 18 Abbildungen. Verlag von Theodor Steinkopfl, 
Leipzig, 1930. 

METHODS AND PROBLEMS OF MEDICAL EDUCATION. Eighteenth 
Series. The Rockefeller Foundation, New York, 1930. 

TEXTBOOK OF GYNECOLOGY. By Arthur Hale Curtis, professor and head 
of department of obstetrics and gynecology. Northwestern University Medical 
School, etc., etc. With 222 original illustrations. W. B. Saunders Company, Phila- 
delphia, 1930. 
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Original Communications 


CERTAIN NEW OBSERVATIONS ON THE ACTION OF THE 
ANTERIOR PITUITARW'= 

By L. Krauu, M.D., Baltimore, Md. 

(Docent for Obstetrics and Gynecology at the University of Vienna) 

A t THE present writing there is no clonbt that the anterior lobe of the 
>■ pituitary gland promotes the growth of follicles and thereby the 
production of the female sex hoi'mone in the ovary. This knowledge 
is the result of the investigations of Long and Evans, Smith and 
Engle, Zondek and Aschheim. These authors showed that the im- 
plantation of anterior pituitary substance induces the maturation of 
follicles, while administration of its extract causes luteinization. 
Whether the antagonistic effects upon the ovaries of immature animals 
are due to two different hormones, or to varying quantities of a single 
hormone, is not quite clear. Nevertheless the majority of these authors 
hold the first point of view ; Evans and Long distinguishing a sex 
liormone and a gi-owth hormone, Zondek and Aschheim a prolan A and 
B, and Crew and Wiesner a rho I and a rho II. However, these sev- 
eral substances were produced as chemical extracts by rather com- 
plicated methods, while little attention was paid to the fact that the im- 
plantation of pure hypophyseal tissue might also produce similar effects. 

We already know that the anterior lobe of the pituitary may be in- 
fluenced by many factors, mainly in connection with the sex organs. 
Erdheim and Stumme have described the typical changes in preg- 
nancy, and Fisehera, Luziaui, Marassani those following castration 
and occurring during menopause. Berblinger, Adachi, Lehmann, 
Baniecki have shown that both placental substance and ovarian hor- 

•From the Department of Obstetrics, the Johns Hopkins Hospital and University. 

Note; The Editor accepts no responsibility for tlie views and statements of 
authors as published in their “Original Communications. “ 
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mone cause histologic alterations in the anterior pituitary quite simi- 
lar to those in pregTianey. Furthermore that after castration, the 
gland can be restored to its former state by administration of fol- 
liculin. Aschheim and Zondek dre^Y attention to the tremendous in- 
crease of anterior pituitary hormone in the blood, as well as in the 
urine, just after the onset of the pregnancjq and particularly in cases 
of hydatidiform mole and chorionepithelioma. B. Zondek also demon- 
strated that great quantities of prolan A were secreted in the urine 
after castration or early in the menopause. The same occurs in con- 
nection with malignant tumors, chiefly of the generative sj^stem, and 
as reported hj' MacCallum and Fabjmn, Sehilder, Schultze and Zucker- 
mann, pregmaney-like changes in the tissue of the anterior pituitaiw 
in the thyroaplasia. On the other hand, Wagner has reported a case 
of a tumor in the anterior pituitary associated with tremendous lutein- 
ization of both ovaries. Berblinger found that he could produce 
changes in the anterior pituitary like those of pregnancy by peptone 
injections, and Baniecki made similar observations after the injection 
of the ui'ine of pregnant women and of horse serum. Therefore 
Berblingei', as well as Karlefoss and Muth, consider that changes noted 
in the anterior pituitary in malignancy and pregnancy are due to pro- 
tein bodies. H. Zondek has formulated a so-called “peripheiy theory,” 
and believes that anj^ bodily event may influence the entire organism, 
even the hypophysis. This, indeed, is quite probable, in the light of 
what Ave know concerning the mutual interaction of the endocrine 
tissues of the organism. 

According to Evans and Simpson the anterior pituitary of gonadec- 
tomized animals has been found more efEectrie than in normal animals. 
Following the same authors, the male gland shows an increased po- 
tency in comparison Avith the female. Furthermore, they could not find 
an increased action of the anterior pituitary of pregnant animals. 
Finally the same authors state exactly that the implantation • of hypo- 
physeal tissue is more effectrie than the injection of an extract, made 
of the urine of pregnant women. 

Methods . — In A'ieAV of the aboAm findings, Ave desired to ascertain, if 
possible, by biologic assay, Avhether or not there are any differences in 
the effects of implanted anterior pituitary glands Avhich had been ex- 
posed, before transplantation, to any of the folloAving conditions: (A) 
Daily administration of placental tissue, as Avell as to extracts made 
from it. (B) To corpus luteum extract. (C) To folliculin. (D) To 
urine from pregnant Avomen. (E) Finally to adrenalin injections. We 
AA'ished to learn the effect of the pituitary gland remoAmd from animals 
after operatrie or x-ray castration, as compared to the effect of the 
irradiated gland. I desired to see the effect of the anterior pituitary 
of pregnant animals as compared AAutli nonpregnant ones, particular!}" 
because E. Philipp had reported that he obtained negath^e results in 



KRAUL: ACTION OF THE ANTERIOR PITUITARY 


303 


immature mice with implantation of hypophyses taken from women 
during or immediately after gestation. I used immature mice fourteen 
to twenty-four days old for the tests, litter-mate animals being used 
as controls. Though I intended to investigate only the qualitative 
differences in the effect on the ovary, I noted quantitative differences 
as Avell. The whole g’land was employed throughout my experiments, 
since by including the posterioi* portion, I felt, that I would introduce 
less error than by the loss of substance incident to dissecting out the 
anterior lobe. 

Remits . — In group A the implants were taken from four rabbits 
A\diieh had received daily injections of placental extract over a period 
of six days. My extract was pi'epared from human placenta at term 
by the alcohol, ether, and acetone method of Corner. I found that 



Pig. 1. — Ovary of mouse, three weeks old. six days after implantation of anterior 
pituitary of a female rabbit previously injected with placental extract. 


such implants produced changes in the ovaries of immature mice con- 
siderably different from those described by Smith and Engle, udio 
used normal glands. In my experiments the otmries showed an in- 
crease in size and weight, a px-eponderance of lutein tissue and many 
pseudoeoiimra atretica. The granulosa lutein cells completely filled 
tlie lumina of the follicles and imprisoned the degenerating ova. On 
the other hand some of the follicles shoAved an unmistakable tendency 
toAvard development. The ovax'ies AAmre quite congested as evidenced 
by enlarged and engoi*ged eapillai’ies, AAdiile an occasional hemori'liage 
Avas seen in the stroma outside the vessels proper. The vaginal smear 
rarely shoAved cornified cells exclushmly, but rather a mixture of 
cornified and nucleated epithelial cells. 

I used Coi’iiei’ s method fox* extracting the placenta, particularly to 
detei'mine if this tissue contains corpus luteum hormone, as it is gen- 
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erally conceded that the placenta assumes the function of the yellow 
body after the latter degenerates. I injected this extract into female 
rabbits, which had prcAdonsly been ovarectomized, eighteen hours 
after copulation, and in their uteri five days later I could find no 
growth of the mucous membrane ; from which it may be deduced that 
the human placenta at term contains no corpus luteum hormone. On 
the contrary, the extract has been found to contain large amounts of 
folliculin, as tested on both castrated and immature mice. I shall 
make further reference to the effect of folliculin on ovaries of mature 
animals in connection with studies upon the corpus luteum hormone 
and the urine of pregnancy. 

In the placental implantations I inserted the whole placental disc 
of guinea pigs and rats under the fascia in the backs of four rabbits. 



Fig. 2. — Ovao' of three weeks’ mouse, six days after implantation of one pituitary 
gland of a female rabbit previously Implanted with five discs of guinea pig placenta. 


making five such implantations in two weeks. At the end of that time 
the hypophysis of the rabbits was removed and placed in the thigh 
muscles of immature mice, which Avere killed six days later. Their 
ovaries shoAved a high degree of deAmlopment, and the Amginal smear 
disclosed only eoniified epithelium. On section, the oA'aries contained 
one or seA^eral matui'e graafian follicles at the point of rupture, and 
their deA’elopment seemed more pronounced than in animals treated 
AA-ith glands prepared by an extract of human placenta. In this con- 
nection one must take into consideration the fact that the placenta of 
the guinea pig and rat has been found to be relath^ely poor in fol- 
liculin, and that the implantation of placental tissue introduces the 
factor of parenteral protein effect. While some of the follicles are 
undergoing a cystic change, scA’eral pseudocorpora are to be found in 
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tlie ovaries. Finally, the effect of the anterior pituitary seems to he 
increased by the placental implants. Both the follicular maturation 
and the luteinization are increased simultaneously, hut neither ap- 
pears to be predominant. This is in contrast with the result obtained 
after implantations of gland prepared h^’^ placental extract. The lat- 
ter causes chiefly, as mentioned above, luteinization, Avhereas the gland 
prepared by the whole placenta seems to yield an increase of both 
anterior lobe principles. 

In gi’oup B I extracted j^lloiv bodies of pigs by Comer’s method 
with alcohol, ether, and acetone, and the extract so prepared appeared 
to have the same properties as one kindlj^ sent me by Dr. Corner. In 
this Series of experiments, I sometimes implanted fresh corpus luteum 
tissue directly, and at otlier times I injected the extract into three 



Pig. 3. — Ovary of mouse, tliree weeks old. six days after implantation of three pituit- 
aries of adult mice previously injected with corpus luteum honnone. 

rabbits, five guinea pigs, five rats, and six mice OA'^er varying periods. 
The liypophyses of these animals ivei’e then implanted into immature 
mice. The OA^aries of the latter shoAved a definite stimulation of lutein 
tissue ; many pseudocorpora filled the tiny OA'^aries, Avhich AA^ere really 
smaller than the aA^erage immature OAmiy stimulated by anteinor 
pituitaiy implants. The development of follicles is not completely in- 
hibited, but it is distinctly diminished. The vaginal smear has never 
shoAAui signs of estrus, only cornified cells mixed with leucocytes and 
nucleated epithelial cells being formed. 

In group C I prepared the hypophyses of three rabbits, five guinea 
pigs, and six mice by injections of “Amniotin, Squibb,” containing 
female sex hormone. These hypophyses Avere then implanted into im° 
mature mice, Avhose ovaries became quite matui-e after six days. They 
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show large graafian follicles alternating with great psendocorpora in 
about equal numbers. The ovaries are very congested, hut there is no 
hemorrhage in the interior of the follicles. The changes resemble 
those produced by the pituitaries of animals treated with placental 
tissue (group A). In other words, a marked anterior pituitarj^ effect 
is observed in both its phases, namely, maturation and luteinization 
of follicles. The number of follicles undergoing luteinization is evi- 
dently greater than after implantation of a normal anterior pituitary 
bodjL 

In group D we used the pituitary glands of five rabbits and six 
guinea pigs which had been injected with uiune from women in the 
various months of pregnancy and during the puerperal state. Some of 
the animals received daily injections of two to five e.c. over a period 



Fig. 4. — Ovary of three weeks’ mouse, six daj’S after implantation of three pituitaries 
of adult mice previously Injected with Amniotin, Squibb. 

of four weeks. Naturally they lost weight. On examination the mice 
ovaries shotved a decided increase in lutein tissue, but in many eases 
it was impossible to decide, whether the matui’ing or the luteinizing 
effect was in the ascendancy, as both were much in evidence. How- 
ever, I can say that there are more pseudocorpora, a thicker granulosa 
layer in the gi-aafian follicles, and a rather more compact than cystic 
appeai’ance as compared with the ovaries of mice six days after im- 
plantation of normal pituitaries. No clear difference could be demon- 
strated between the action of urine from different stages of preg- 
nancy, nor betAveen it and that from puerperal women. I also in- 
jected such nrine into a rabbit four Aveeks after oophorectomy and its 
anterior pitnitary similarly produced highly luteinized OA’aries. 

In group E thi-ee normal female rabbits Avere injected Avith one or 
tAvo mg. of suprarenin daily for tAvo Aveeks. Their pituitary Avas then 
implanted into immature mice. The OA’aries shoAA’ed a general de- 
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velopnient of follicles up to the graafian stage, but no luteinization. 
It seems rather remarkable that while such an anterior pituitary has 
no luteinizing’ effect in the mice, the ovaries of the donor animals 
showed tremendous luteinization. 

The aspect of the rabbit ovaries is that of a single great interstitial 
gland with a few degenerating follicles. (I dreAV attention to this 



luteinizing effect of suprarenin some years ago.) One of the rabbits 
injected with suprarenin was pregnant and aborted three days after 
the first injection. The interaction of ovary and adrenal is not yet 
clear, hut it offers much promise for further investigation. 

At this point I shall revert to my castration experiments: In the 
first group were used hypophyses of three guinea pigs, which had been 
sterilized six weeks previously by an intensive x-ray irradiation of the 
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abdomen. The g'lands from them produced a striking- luteinization in 
tbe ovaries of infantile mice, ebaracterized by a large number of 
pseudocorpora lutea Avith relathmly fcAv graafian follicles. In the 
donor pigs there Avas a complete absence of vaginal cycle, the vagina 
itself failed to open, and the oAmries Avere atrophic, presenting a dif- 
fuse fibrosis through AA'hich Avere scattered a fcAV cystic, completely 
degenerated follicles, entirely free from lutein tissue. This observa- 
tion is rather interesting in the light of the findings in the OA'aries of 
the donor animals in the suprarenin gToup. 

Though it is not Avithin the scope of this paper, I should like to call 
attention brieflj" to the effect of irradiation upon the ovary. In my 
studies rabbits, guinea pigs, and mice receiAmd a large dose of x-rays. 



Fig. 7. — OvaiT of twenty-two day mouse, six days after the implantation of one 
pituitarj- gland of a rabbit, irradiated six weeks previously. 

namely, 20 per cent of the human erythema dose, AAUth an intensive 
apparatus. Six Aveeks folloAving such an exposure, one finds extensh^e 
fibrosis of the oA'aries, as mentioned aboA^e. With smaller doses per- 
sistent corpora lutea, signs of regeneration, and a normal vaginal 
cycle, occasionally going over into continuous estrus are noted, first 
described by Parkes and Bellerby, von Schubert, Geller and others. 

Irradiation of the head alone is folloAved bj^ sterility, due to the 
changes in the ovaries, consisting in diffuse fibrosis interspersed Avith 
degenerated middle-sized and primar3^ follicles. 

Implantation of ii-radiated hj'pophyses produces a nearly noi-mal 
effect on the immature mouse oxarj, namety, follicular maturation 
AA’ithout stimulation of the lutein elements, though in one ease it Avas 
increased. 
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Wlien irradiation was supplemented by a placental implant some 
weeks later, the hypophj’-sis from this animal produced many pseudo- 
corpora in the ovaries of immature mice (cf. group A). In a second 
series of experiments, I used anterior pituitary taken from rabbits 
and guinea pigs four to six weeks after oophorectomy, with the follow- 
ing results: Principally an extensive luteinization, paralleled bj’- a 
similar degree of follicular maturation. It may also be added that the 



Pig. S. — Ovary of twenty-six clay mouse seven days after the implantation of pituitaries 
of pregnant guinea pigs; one each was implanted on three successive days. 



Fig. 0.— Ovarj' of twenty-one day mouse, six days after the implantation of a pitui- 
tary' of a normal, female rabbit. 

anterior pituitary of the ox caused an CA'en more striking' luteinization 
of the immature ovary. Since B. Zondek had pointed out that after 
castration, and in the early menopause, the ui'ine contains large 
amounts of prolan A (the follicle promoting principle) I was rather 
surprised at this result. 

I further interested myself in the effect of pregnancy upon the im- 
planted hypopliysis, as reflected by the activity of the latter in the 
implanted animal. I used, with the exception of one cat, the hypoph- 
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yses of 20 guinea pigs. I liad rather expected an increased effect, since 
it is known that in pregnanej'^ the hj'-pophysis enlarges, that the blood 
level of its hormone is raised, and that there is a tremendously in- 
creased output in the urine, but I was suri^rised to find quite the con- 
trary. While the ovaries showed some follicular growth, it was very 



Fig. 10. — OvaiT of adult mouse following corpus luteum hormone injections. 


Pig. 



11- — Ovarj' of adult mouse after Injections of urine of pregnant women. 


much less than I had expected, ivhereas the luteinization was definitely 
increased. Furthermore, I found that I could not produce frank fol- 
licular growth unless two or three anterior pituitary bodies from preg- 
nant guinea pigs were implanted, whei’eas the implantation of one or 
two glands from nonpregnant animals would produce a distinct effect. 
The reverse is apiiarently true as regards luteinization, since one-half 
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the cat gland was sufficient to cause follicular maturation and luteini- 
zation. I reserve for later discussion the apparent discrepancy be- 
tween our prediction and actual obseiwation. 

DISCUSSION 

When one compares the findings in the ovaries described above, 
with those produced by the normal hypophysis, there is an unmistak- 
able difference. The results from normal implants are well known 
from the work of Zondek and Asehheim, and Smith and Engle, and 
the great development of follicles in all stages of maturation up to the 
point of superovulation has been eonfiimied many times. 

On the other hand, it is a fact, until recently neglected, that the 
implantation of normal pituitaries may also produce an inconstant 
picture, varying from a scarcely perceptible to an unmistakable de- 
gree of luteinization. To a certain extent, this mixture of growing 
and degenerating follicles associated with more or less luteinization of 
the granulosa layer or of the theca, is a physiologic occurrence. How- 
ever, in my experiments the ovaries, as compared with those of normal 
immature and normal-gland-implanted mice, show a ‘distinct increase 
in lutein tissue. 

We find that it is necessary to distinguish two distinct and entirely 
different actions of the anterior lobe; one, stimulating, follicular 
growth, and the other producing luteinization. This, I believe, speaks 
for the existence of two corresponding hormones in the anterior 
pituitary which act simultaneously upon the ovary. These tAvo prin- 
ciples are essentially antagonistic in their effect, though the one does 
not necessarily inhibit the actWity of the other. By this, I mean that 
stimulation of the luteinizing hormone by placenta, for instance, has 
very little effect upon the activity of the follicle-promoting principle, 
whereas, on the other hand, in highly luteinized ovaries of young mice 
there are many evidences of follicular groAvth. I do not infer that 
such an equilibrium exists, and that a reduced amount of the one 
principle causes a relative hyperactivity of the other, yet I cannot but 
feel that the automatic interaction of both ovary-affecting hormones 
is somewhat analogous to the automatic balance betAveen the sympa- 
thetic and parasympathetic nervous systems, as manifested in the 
vegetative processes elseAA'here in the body. 

It may be that the maturation-principle is usually more easily lib- 
erated from the implanted tissue than the luteinizing hormone, as 
suggested by Evans and Long. • HoAvever, under certain conditions, 
such as those produced above in our experiments, the luteinizing prin- 
ciple apparently becomes more acth'e. When the problem is attacked 
from the chemical angle, a similar conclusion has been reached, and 
CrcAv and Wiesner, as Avell as ZavadoAvsky, have isolated tAvo prin- 
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ciples from the anterior pituitarj^ one of Avhicli induces ovulation and 
the production of follicnliu (estrin), and the other, the activation of 
lutein tissue. 

From such artificial procedures as obtained in our experiments, one 
cannot, without reservation, transfer one’s obseiwations and conclu- 
sions to the physiologic activity of the gland in situ. Contrary to 
what was once thought, excessive amounts of the maturation-principle 
do not necessarily produce luteinization. In such experiments we 
occasionally find small ovaries with an appreciable luteinization on the 
one hand, while on the other, a tremendous growth of follicles even 
approaching cystic degeneration, Avithont anj^ demonstrable luteiniza- 
tion. 

Placental Implants in Immature Mice . — Since it Avas shoAAm by 
Murata and Adachi, Zondek and Asehheim, and E. Philipp, that hu- 
man placental tissue, principally from the earlj’- months of pregnancy, 
promotes the maturation of infant animals, I implanted the placentae 
of rabbits, gTiinea pigs, rats and a eat, in order to compare their ef- 
fects Avith those of the human placenta. My findings confirm those of 
the other inA'^estigators, even to the follicular maturation and the for- 
mation of pseudoeorpora. HoAveA^er, the animal placentae do not ap- 
pear to be so potent in producing such effects as the human. We can- 
not, from our experiments, throAV any ncAv light on the problem of the 
storage or production of this hormone in the placenta; although the 
lesser effect of animal placentae is in line Avith the observation that 
the urine of pregnant animals (except in primate monkeys) has no 
effect upon immature mice, and gWes a negative Zondek-Aschheim 
test. 

The Zondeh-Aschheim Effect. — should like to direct attention to 
some of my obserAmtious upon the effect of the urine of pregnant 
women upon immature mice. As is Avell knoAim, follicular groAvth, 
luteinization, and follicular hemorrhage (so-called “blood spots’’), 
follow injections of such urine, and is the foundation for the most 
efficient pregnancy test we have. Though the practical Amine of the 
Zondek-Aschheim test is undoubted, its mechanism is not yet clear. 
Are the large quantities of luteinizing substance, found in the' urine 
of pregnant Avomen, and to an even gveater extent in those presenting 
hydatidiform mole or chorionepithelioma, produced by the placenta 
or by the pituitary gland? Is its excretion by the kidney due to a 
spiUing-over of an excess in the blood stream, or does it result from 
an increased filtration incident to a loAvered renal threshold, as is 
noted in pregnancy for such substances as glucose, lactose, etc. ? This 
follows the suggestion of E. Frank for cases of so-called hyperhormonal 
amenorrheas. We already knoAv the connection betAveen the posterior 
pituitary and renal secretion, and need only to suggest a someAvhat 
analogous process for the anterior lobe. 
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The Zondek-Aschheim findings are probably brought about by sev- 
eral substances in the urine of pregnant women. This contains lai’ge 
amounts of follieulin, as does the placenta, which apparently produces 
it. This follieulin is perhaps the agent active in producing the blood 
spots characteristic of the Zondek-Aschheim picture, since, I noted a 
similar phenomenon on its injection into adult mice. In addition, such 
urine also contains small amounts of follicle stimulating hormone, 
probably of anterior lobe origin, as well as a luteinizing xirinciple, 
possibly derived from the same source. One cannot definitely exclude 
the possibility that the placenta ma3' produce the latter substance. 

' We have seen above that if one injects urine of pregnant Avomen into 
animals, the anterior pituitary is stimulated and is manifested by 
luteinizing the oAmries. In the Zondek-Aschheim eSect luteinization 
preponderates likewise. Therefore the mechanism of the Zondek- 
Aschheim effect includes at least two possibilities; (1) the hormone 
content of the urine itself, and (2) the stimulation of the anterior 
pituitaiy gland of the test animal by the urine, together Avith the 
i*esultant iuerease in hormone from this action. The question, as to 
Avhich of these processes is the more potent, cannot be amsAvered Avith- 
out further experimentation, principallj' b.y means of hypophysecto- 
mized animals. I am noAv engaged Avith C. Bernstein Jr., H. S. Schiro, 
and W. J. Turner, in such experiments, and Ave hope to publish our 
results in the near future. 

It Avould be Avell to recall here that Aschner, Fellner, Schickele, 
Frank and Rosenbloom, as Avell as Allen and Doisy, even before the 
diseovery of the anterior pituitai'y action on ovaries, described pro- 
duction of premature puberty in animals by placental and ovarian 
hormone. As indicated aboA'^e, I haA^e obsei'A^d in infant mice, treated 
AAdth dailj' injections of “Amniotin, Squibb,” an increase in groAVth 
OA^er littei’-mate controls, as avcII as the fact that the oAmries are larger 
and shoAv maity pseudoeorpora. 

Other Experiments . — It seemed not Avithout promise to investigate 
the action of various other endocrine substances on the normal ovarj^ 
including corpus luteum extract, follieulin, placental extract, and 
urine of preguanej’. 

Corpus luteum extract or implantation causes varying degi-ees of 
luteinization, iu direct proportion to tlie quantity used. The changes 
vary from a slight alteration of follicular groAvth Avith very small 
amounts of extract to a complete suppression of ovarian activity Avith 
larger amounts. 

Follieulin (Amniotin, Squibb) seldom completely suppre.sses the 
ovai’ian cycle, unless doses approaching toxic IcA-els are used. Blood 
spots are, hoAvever, a frequent finding. 

Placental extract acts much the same as corpus luteum, ahvays per- 
mitting of some follicular groAvth. 
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Urine of i^reg-nant Avomen produces a luteirdzation and hyperemia, 
and occasionally typical follicular hematomas. Small amounts change 
but little the follicular maturation, and leaAm the vaginal smear un- 
altered, Avhereas large doses completely suppress follicle-growth and 
lead to continuous estrus in the sex cycle, no doubt due to the large 
follieulin content. 

While producing the changes just described in the ovaiy, all of these 
substances may at the same time be acting on the anteiior pituitary. 
What is the direct, and what the indirect effect, cannot be decided 
except by hypophysectomy experiments. The possibility that such 
changes occur first in the ovary and then in the hypophj’^sis, or vice ' 
versa, is another problem, Avhieh Ave hope to attack later. 

In this report the term “luteinization’^ has been used so often, that 
I Avish to clarify mj^ conception of the tenn. I do not mean by it the 
physiologic formation of a normal yelloAV body, but rather the Avell- 
knoAvn changes that sometimes occur in unruptured follicles as evi- 
denced by enlargement of the granulosa and theca interna cells, by an 
increase in the thickness of the follicular Avail, and by the ramification 
of the capillaries. Such a follicle is a pseudocorpns luteum, and im- 
prisoned betAveen its hyperplastic lutein cells, one frequently finds the 
degenerated OAUun. Physiologically in pregnancy, one finds occa- 
sionally the Avails of the medium-sized follicles undergoing luteiniza- 
tion. These changes are accentuated to the point of cyst formation in 
hydatidifonn. mole and chorionepithelioma. The same change AAdiich 
produces nomal luteinization in ruptured follicles results in the for- 
mation of pseudocorpora from uimiptured follicles. The ovaries of 
many animals, especially the x-odents and more particulaxdy the rabbit 
(Avith its nonspontaneous ovulation), shoAv large areas of extrafollicu- 
lar lutein tissue, the so-called interstitial gland. The entire question 
of the interstitial gland, of the differences betAveen pseudoeorpora and 
normal follicular degeneration is too Avell Avorked out in the literature 
to call for extended discussion here. 

Here I should like to mention the statement of P. B. Smith and 
E. T. Engle that the coincidental stimulation of both follicular groAvth 
and luteinization may produce so-called intermediate bodies, Avhich 
are characterized as hybrid structures betAveen follicles and corpora. 

I Avas interested to leaim Avhether pseudocorpora contain hormone 
of any importance in the physiologic economy. We knoAv from 
Praenkel’s and recently from Corner’s investigations, that the corpus 
luteum produces its oaaux honnone, Avhieh acts on the utexune mucous 
membrane, on the myometx’ium, etc. In order to detennine the pres- 
ence of a corresponding hormone for the pseudoeox’pus, I implanted 
luteinized oAmi'ies into OA'arieetomized i*abbits tAventy hours folloAving 
sterile copulation. These oA’ai’ies had been made inch in interstitial 
glandular tissue by previous placental implantation in the donor ahi- 
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mal. Five days later tlie uterine mucous membrane showed a distinct 
hyperplasia, indistinguishable from a true corpus luteum effect. This, 
I take it, signifies that the pseudocorpus produces an active, corpus 
luteum-like hormone. 

There is no doubt that the normal yellow body has a certain degree 
of independence. This is in accordance with the observations of 
Westmann who, after excising the fallopian tube and uterine horns 
from rabbits following sterile copulation, succeeded in showing that 
although ova had been removed, the corpus luteum retained its func- 
tions as proved bj’’ the progressive hj^perplasia of the uterine mucosa. 
I have repeated such experiments in five rabbits, properly controlled 
with unoperated animals, and have confirmed "Westmann ’s results. 

P. E. Smith stated that the corpora lutea persist for several weeks 
after hypophyseetomy, in spite of the retrogression of the other ova- 
rian tissue, and I have been able also to confirm his observations. On 
the other hand, Teel showed that an alkaline extract of the anterior 
pituitary stimulates the eoiTius luteum, and by its use was able to 
prolong pregnancy in animals from two to six daj’^s past term. At the 
same time one should constantly bear in mind that in the human the 
ovary has not nearly the same tendency toward luteinization as in 
rodents, and particularly in the X'abbit. 

It is well known that the placenta is intimately linked up with the 
process of luteinization, for as long as placental tissue remains in the 
organism large amounts of a luteinizing substance can be obtained 
from the urine. Whether it is produced by the placenta itself, or re- 
sults from stimulation of the anterior pituitary by the latter, we hope 
to determine in hypophysectomized rats. This increase in the lutein- 
izing substance is apparently of great importance in inhibiting super- 
fluous ovulation during the pei’iod of gestation, following degeneration 
of the yellow body. In rodents the yellow body pei’sists throughout 
the course of pregnancy, although their placentae do not contain such 
great amounts of hormone as the human being, and their blood serum 
shows no increase of anterior pituitai'y hormone during pregnanej^. 
An exception apparently exists in the case of the mare, whose blood 
serum contains high amounts (Cole and Hart). In this animal, how- 
ever, the yellow body degenerates before the termination of preg- 
nancy. 

Both folliculin and corpus hormone act on the uterine mucosa, on 
the mammary gland, and on the anterior pituitarj' partly synergisti- 
eally and partly antagonistically. The corpus luteum hormone, as 
shown, requires the previous action of folliculin, but excess of the 
latter inhibits the action of the former.' Tbe pituitarj" gland appar- 
ently has a regulatory function in the (;uantitative relationship of the 
hoimones, vhich is a cm important, as an excess of anterior lobe prin- 
ciple pi events noimal estrus, as shown by the investigations of Smith 
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and Engle. Purtlierniore Hofbauer has sneeeeded in producing in 
guinea pigs a condition simulating hyperplastic endometritis by an 
excess of anterior pituitary extract. Another example of the impor- 
tance of this hormonal equilibrium is the observation that an excess 
of folliculiu, as well as of coi-pus principle may cause abortion, al- 
though both are neeessaiy for the normal course of pregnancy. 

Some of the endocrine glands have the ability to store hormones, for 
example, the human yellow body in pregnancj’" contains folliculin as 
well as anterior pituitaiy hormone. The placenta also contains sev- 
eral hormones. Therefore I was interested to know whether the an- 
terior pituitary stores them similarly. After injections of folliculin 
for a week, the anterior pituitarj’^ of adult mice was implanted into 
castrated mice, and as thej^ showed no estrual signs, it maj’’ be con- 
cluded that the anterior pituitar}’' does not store folliculin. 

COMMENT 

There is no other branch of medical research in which one treads on 
thinner ice than in the field of endocrinology. Consequently one must 
exert the gi'eatest care to avoid the invention of attractive hypotheses. 
However, the observations concerning the various effects of pituitary 
tissue desci’ibed in this report, j^rovoke the inevitable question: Do 
they throw any new light on the physiology of the anterior pituitary 
gland in its relation to the sex cycle? Does the ovarian cycle respond 
to a “pituitaiy rhjdhm”? 

We know that the anterior pituitaiy promotes follicular growth; 
that the latter is inhibited bv' the corpus luteum. Does the inhibitory 
action of the latter on the ovaries bear any relation to the pituitary, 
and if so, what, and how is it brought about? Is it due to inhibiting 
the activitj" of the follicle-promoting hormone, or to increasing the 
lutein-promoting principle? At this time these questions cannot be 
answered definitely. Notwithstanding these reservations, I feel justi- 
fied in concluding from my observations that the resorption of the 
follicular fluid and its principle, as well as the corpus hormone (the 
placental hormone also), all exert an important, qualitative and quan- 
titative influence on the pituitary gland. The anterior pituitary- has 
been called the “motor” of the ovary. I should call it, in addition, 
the “regulator.” 

Among the stimulating effects of the anterior pituitary on the ovary 
are to be distinguished the promotion of follicular development, and 
the production of the so-called female sex hormone (folliculin). That 
these are not entirely parallel functions is evidenced bj" the fact that 
the latter is found in many places outside the ovary, chiefly in the 
placenta, as well as shown by the work of R. Prank, who found that 
the crest of blood folliculin does not coincide with the rupture of the 
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graafian follicle. In the ovary as in other organs, its momentary state is 
of the utmost importance, particularly in its ability to respond to stimu- 
lations, varying as we know in puberty and at the menopause. 

An interesting observation is the facile interchange of neiwons with 
honnonal impulses through the hypophysis. It is well known that the 
irritation of the cervix by a thread or by a glass tube in animals, as 
well as b}^ a discission or curettage in women, causes changes in the 
ovaries. That this is not due merely to an in-itative hyperemia is 
shown by the fact that a follicle will rupture in an ovary transplanted 
far from the site of the irritative operation. It is also well known that 
psychic emotions, as well as changes in fat and vitamin metabolism, 
and imbalances in the vegetative nervous system, influence the ovary, 
and probably through the hypophysis. 

In a previous paper I have demonstra,ted the correlation of lacta- 
tion and pituitary function and the resulting alteration of the ovarian 
cycle. 

From the above it appears rather probable that any changes, cycli- 
cal or otherwise, in the sex-generative organs may have far-reaching 


Table I. T.vbulation op Pituitary Experiments* 


PREPARATION OF THE DONOR 
, ANIMAL 

FINDINGS IN THE 
OVARIES OF the 
DONOR ANIMAL 

FINDINGS IN THE 
OVARIES OF THE 
IMMATURE MICE 

Placental extract 

wm 

n 

+ 

PG : - 
L : + 

Placental implant 

PG 

L 

++ 


Polliculin 

PG 

L 

n 

n 

PG : n 

L : -t 

Corpus lutcum extract 

PG 

L 

0 

++ 

PG : - 
L : + + 

Urine of pregnancy 

PG 

L 

+ + 

PG : - 
L : + + 

Suprarenin 

HH 

0 

++ 

PG : n 

L ; 0 

Irradiation of the head 

PG 

L 

Pibro 

0 

n 

sis 

PG : n 

L : - 

Irradiation of the head and placental im- 
plants 

PG : 0 

L : + 

PG : n 

L : + 

Irradiation of the ovaries 

PG : 0 

L : -f- 

Pibrosis 

F6 ; - 

L : + 

Oophorectomy 

. 

PG : n 

L : -f 

Oophorectomy and urine of pregnancy 


PG ; - 
L ; 4- 

Oophorectomy and anterior x^ituitary ex- 
tract 




PG : - 
L : 

Pregnancy 

PG : - 
L : + 

PG : - 
L : -4 
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influences, and especially on the anterior pituitary body. This fact 
may be of some value in the treatment of certain gynecologic condi- 
tions. 

SUMMARY 

1. Pituitary glands obtained from rabbits, guinea pigs, rats, and 
mice which had been treated with placental extract, placental tissue, 
corpus luteum hormone, folliculin, and urine of pregnant women, were 
implanted into immature mice. More lutein tissue and pseudoeorpora 
could be seen in the ovaries of such mice as compared with those ob- 
tained from animals into which normal pituitaries had been implanted. 

2. The promotion of follicular growth by the pituitaries of animals 
treated with folliculin or placental tissue was variable, but occasion- 
ally increased. This phenomenon Avas even less pronounced after in- 
jections of placental extract, corpus luteum hormone, and urine of 
pregnant women. 

3. Injections of suprarenin do not increase the luteinizing action of 
the pituitary in transplants. 

4. Implants of guinea pig, eat, and rat placenta into immature mice 
haAm only a slight effect on the ovary. 

5. X-ray irradiation of the head does not increase the luteinizing 
poAver of the pituitary gland. On the other hand the pituitary of ani- 
mals Avhose ovaries had been previously irradiated causes a distinct 
luteinization of the ovaries of the immature mice. 

6. The continuous administration of coi’pus luteum hormone, pla- 
cental extract or tissue, folliculin, and urine of pregnant AAmmen in 
adult rabbits, guinea pigs, rats, or mice, causes a luteinization of vary- 
ing degree, attended vdth an alteration, or a suppression of the ova- 
rian cycle. 

7. The anterior pituitarj' does not store hormones. 

8. The human placenta at term does not contain coi’pus luteum 
hormone. 

10. The yelloAv body has a certain degree of independence of the 
OAmm, as is shoAvn by its continuing to function after removal of the 
latter. 

CONCLUSIONS 

By the use of extracts of the anterior pituitary body Amrious inA^es- 
tigators have shown that there are two different hormones in the 
anterior pituitary acting on the OA'ary: One stimulates the deA'^elop- 
ment of follicles, the other aetiAmtes the lutein tissue. In this paper 
I haA'e shoAAm that the whole gland can produce both effects. 

The anterior pituitary itself is influenced by endocrine substances of 
the OA'ary and the placenta. Consequentlj’’ the anterior pituitary does 
not absolutely control the oAmrian cs'cle. On the other hand a cyclic 
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function of the anterior pituitary, due to this reciprocity, is quite 
probable but not yet proved. 

One must bear in mind that the injection or implantation of various 
substances may act either directly on the ovary of the immature 
mouse, or only indirectly, by having acted simultaneously on the pitu- 
itary gland of the test animal, and this introduces a possible error in 
our inferences. 

I take great pleasure in thanking Dr. J. \V. Williams for his interest in this rvork. 

These investigations have been made possible by my holding a Eockcfcller fel- 
lowship. 
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MONILIA VULVOVAGINITIS* 

By B. D. PiiAss, M.D., H. C. Hesseltine, M.D., and I. H. Borts, M.D., 

Iowa City, Iowa 

(From the Department of Obstetrics and Gynecology, and the Department of Hygiene 
and Preventive Medicine and the State Laboratory, State University of Iowa) 

in'UNGUS infections of the Yagina have been recognized for nearly a 
-*■ centurj^ under various names,! but have latterlj'- received but little 
attention. Onlj’’ isolated reports of the condition have appeared in the 
recent literatui'e and it is generally assumed that this type of infection 
is uncommon. "With greater attention being paid to vaginal inflamma- 
tions and their causative agents, it is evident that the rarity of this 
condition has been overemphasized, and that a study of the vaginal 
secretions in patients with vulvovaginitis will frequently reveal the 
presence of organisms of the Monilia group. 

According to CasteUani,’^ Wilkinson reported the presence of yeast- 
like organisms in the vaginal discharge in 1840 (Lancet 1: 1840), the 
year after Langenbeck had discovered the fungus in cases of oral 
thrush. Mayer- desenhed the condition in 1862 and reported six cases, 
while others recorded isolated observations, hut it was not until con- 
siderably later that these studies were extended by Haussmanu® and 
V. Winckel.^ A considerable literature then developed, hut largely 
subsided about the end of the last century, with expressions of increas- 
ing doubt concerning the etiologie significance of the infection. More 
recently, isolated case reports have begun to appear again, and it 
seems wise to summaidze the available infonnation about the condition 
before recording our own observations. 

Etiologie Relationship . — Among modern textbook authors, the ma- 
jority, Kerr,® Fulkerson,® Crossen,^ Graves,® and Frank® assume the 
pathogenicity of the fungus hut state that mycotic vaginitis is rare 
and usually mild. In the current literature, Le Blaye,^® IMoench,^^ 
Davis,^- Heard,^® Popoff, Ford, and Cadmus,^'* Odland and IlofCstadt,^® 
Flusser,!® Perazzi,^" and Gordey,^® in reporting their experiences, as- 
sume the same relationship. On the other hand, Castellani and TayloF® 
and Castellanr® express some doubt, since the organism may he pres- 
ent in the vagina without producing symptoms. Finally, Stephan,®^ 
supporting ZweifeFs®® contention of the nonpathogenieity of the 
fungus, feels that the organism is not the chief etiologie factor in tlie 
inflammations with which it is associated, hut that by excoriating the 

•Read at a meeting^ of the Chicago Gynecological Society, January 17, 1030. 
tAphthous vaginitis; mycotic vaginitis; vaginal or cervical thrush; vaginal moni- 
liasis; mycotic tmlvovaglnitis ; colpitis mycoUca acuta; vulvitis aphthosa; mycosis 
vaginalis; mycosis vaginae; saccharomycotic vulvovaginitis; vulvovaginite mycosique; 
muguet vulvovaginale ; Soorholpitis; Scheidenmykesen. 
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mucosa it permits tlie eutraiice of otlier microorganisms present in tlie 
profuse, mixed vaginal flora, and that these latter produce the inflam- 
matory I'eaetion. 

Those, who have examined series of control cases, generally admit that Monilia 
may he present in the vaginal secretions of women who present no complaint of 
vaginal irritation. Haussmanns found the fungi in 11 per cent of pregnant women 
who were without symptoms of vaginal irritation, and jiloenchn says: “Yeast 
cells are occasionally encountered in cultures from the normal cervix. Castellani 
and Taylor, 19 on the other hand, state that, “In the normal vaginal secretion they 
(Monilia) are present, if present at all, in extremely scanty, numbers, being found 
neither in smears nor in cultures.” 

Animal experimentation has not been conspicuously • successful in demonstrating 
the pathogenicity of Monilia in the lower genital tract, although it must be ad- 
mitted that few such efforts have been made. V. WincheP inoculated the vaginas 
of rabbits but produced only slight reddening of the mucosa, while Colpe,23 using 
the same species, noted diffuse congestion, as well as a serous discharge, which 
appeared on the second day, increased for a few days, and finally disappeared after 
ten to twelve days. Two weehs after the inoculations, ' the fungi could no. longer 
be demonstrated in the vaginas even by cultures. Haussmanns inoculated a 
pregnant woman whose vagina was free from fungi with material taken directly 
from the vagina of another patient who had mycotic vaginitis. Nine or ten days 
later, vaginal burning and vulval itching appeared, to subside spontaneously within 
a few days, but to recur at intervals until active treatment was employed to 
destroy the organisms. In other instances, experimental inoculations of this sort, 
even with material from the mouth of an infant with oral thrush, produced only 
temporary heat and itching. It is interesting to note that inoculation of the 
vagina uith brewer’s yeast has been recommended as a therapeutic procedure in 
persistent leueorrhea, and reputedly with good results, Abraham.24 

Occurrence . — ^Yeast ftmgi are so -wadely distributed in nature, that it 
is perhaps surprising, that the organisms are not iiuifonnly present in 
the vaginal secretions. It is generally recognized that pregnancy (any 
period of gestation after tlie first ttvo months) and diabetes provide 
especially favorable conditions for the groivtli of Monilia, and that in 
the majority of eases no direct method of contamination can be de- 
tected. 


Infection of a mother by Mouilia from her thrush-infected child has been 
emphasized by Crossen,^ Giulini,25 and Mettenheimer .20 Castellanii emphasizes the 
possibility of infection during intercourse, and GrossenT stresses the diabetic hus- 


band, while Odland and Hoffstadti®. detail an instance where the husband contracted 
a Monilia balanitis following coitus, with his wife who had mycotic vaginitis 
Mettenheimei 2 T and Yiusseno note patients, one a child of seven years, in whom 
vulval infections followed anginas due to the' fungus. ' ■ 

The disease most commonly affects sexually active adults, with menstruation prob- 
ably, and pregnancy certainly, a predisposing factor, although children are occa- 
sionally affected, Menge and Opitz .28 Pavisis states that many of his patients have 
already passed the menopause. The fact that parous women are more frequently 
attacked and that the disease may occur in women with uterine prolapse suggests 
hat relaxed permeal structures favor accidental inoculation; but Mettenheimer 29 
eports an mfectmn in a virgin, and cases are not uncommon in nulliparous women 
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ivliether pregnant or not. V. Herffao has pointed out that infections with irritative 
symptoms are much more common in warm, than in cold, weather, 20 of his 20 
cases occurring in the summer half of the year. Castellani and Taylorio intimate 
its greater frequency in the tropics, while Seely ’s3i statement of its occurrence in 
Texas lends confirmation to the idea that warm climates favor its appearance. 
V. HerfE's3o figures W'ould indicate that the infection is more common among 
inhabitants of cities than in residents of rural districts. Direct association with 
commercial yeast, as in breweries and bakeries, has been cited as significant. 

Incidence . — Haussmanns found that 11 per cent of a series of women in the 
latter part of pregnancy harbored the organism wdthout symptoms. V. WinckeD 
noted 6 cases of mild mycotic vulvovaginitis, with only slight itching, among 150 
pregnant women. During the course of almost seven years, v. Herff,3o in the Halle 
Polyclinic, saw 24 cases of acute and subacute mycotic vaginitis among 13,283 
admissions, an incidence of 1 in 553. Fifteen of these cases occurred among 2,010 
pregnant women (1 in 134), while the remaining nine were seen among 11,273 
gynecologic patients with various complaints (1 in 1,252). V. Herff excluded from 
his statistics those patients in whom the diagnosis could be made visually from the 
thrush-like patches on the vaginal mucosa. We have nowhere found figures for the 
nonsymptomatic occurrence of the fungus in nonpregnant women. 

Type of Organism . — Using an old classification, v. HerlI,3o among 22 carefully 
studied cases, found the Monilia albicans 16 times, the Monilia Candida 4 times, 
and the Leptothrix vaginalis and an unidentified yeast-like fungus once each. 
Castellani and Chalmers,32 follo'wing the former’s complicated classification, based 
upon sugar fermentation reactions, have reported the occurrence of seven varieties 
of Monilia in patients with vaginitis (M. balcania, M. pinoyi, M. tropicalis, M. 
metalondinensis, M. naborri, M. parabalcania, and M. parapinoyi), as well as of 
fungi belonging to several other families. Popoif, Lord, and Cadmusw identified 
the organism in their patient as M. psilosis, Ashfordi, a maltose-fermenter, similar 
to M. pinoyi, Castellani. Odland and Hoffstadtis identified the M. pinoyi in one 
ease. 

Symptoms and Signs. — V. WinckeP insisted that itching is the only common 
symptom, even though burning, especially after urination, smarting, pelvic fullness, 
and vaginal sensitiyeness are frequently noted. Digital and speculum examinations, 
and coitus may be extremely painful. All sjTuptoms tend to be aggravated at 
night. Eemissions are common, and, in pregnant women, delivery usually brings 
relief from sjTuptoms. Among nonpregnant individuals, the symptoms are usually 
worse in the premenstrual period, when the vaginal acidity is increased, in contrast 
to infections with the Trichomonas vaginalis, when discomfort is more pronounced 
during or just after menstruation, Davis.®® Following an acute infection, the 
organisms may remain in the vagina for years without producing symptoms, or 
with occasional exacerbations followed by spontaneous relief. 

The infeeticn may, or may not, lead to the development of thrush-like 
patches on the vaginal, vulval, or cervical epithelium. When such 
localized growths are present, the lesion may resemble vaginal diph- 
theria, or maj’’ be similar to oral thrust. In other instances, and thej^ 
are in the great majority, intense reddening of the mucosa of the labia 
minora, the introitus, and the vagina (particularly the lower third) 
occurs, with occasionally the development of a granular appearance 
suggestive of acute gonorrheal vaginitis. The iiwitation may involve 
the perineal skin and lead to the development of local intertrigo. 
Rarely furunculosis and superficial ulceration have been recorded. 
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Local edema may be present in severe eases, and condylomas, resulting 
from the chronic irritation, have been noted, Moenchd’^ V. Herff has 
maintained that there is an elevation of 0.5° to 0.8° C. in the vaginal 
temperature, without a general febrile reaction. 

There is considerable difference of opinion about the character and 
amount of the associated vaginal discharge. Stephan®’^ claims that all 
his patients had previously had a noticeable lencorrhea, whereas 
V. Herff^® obtained such a history in but 5 of 24 cases, and v. Winckel-* 
in only 1 out of six. During the acute infection, the discharge is 
generally said to be thin and highly acid, but not especially profuse, 
while in other eases it is thick and yellowish. In eei’tain instances, 
white flakes appear in the discharge even thongh none can be seen 
on the mucosa. 



Fig-. 1.— Monilia in vaginal smear. Mycelial and conidial forms. PCotomicvograph 

low power. 


Complications appear to be rare, although Gordey^® records Monilia 
cystitis and bilateral lymphadenitis. Tliein is slight evidence that the 
fnngi may ascend into the ceiwical canal but not higher up in the 
genital tract. 


Treatment.—Fovmevly, a great variety of local applications were rec- 
ommended, but more recently gentian violet (Cooke, Moench,“ and 
Heard«), and alkaline douches and applications (Seely,« and Popoff 
Ford, and Cadmns^'*) have come to be generally employed. Paher and 
ClarlC® have found that gentian violet kills Monilia in a dilution of 
1 :25,000 and is more effective than other common antiseptics Tanner 
and Bellas®® report that, when incorporated into media, gentian violet 
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will destroy the fungi at a dilution of 1 :80,000, and will definitely 
inhibit growth at 1 ;140,000. 

Our attention was drawn to mycotic Auilvovaginitis by the receipt 
in the State Laboratory of a smear from a six-months’ pregnant pa- 
tient with a severe A'-aginitis presumably of gonorrheal origin. After 
staining Avith Gram’s stain, examination rcA'^ealed no gonococci, but 
shoAved innumerable mycelial and bud forms of Monilia. Cultures on 
Saboui’aud’s media, obtained a fcAv days later, dcA^eloped a profuse 
groAvth of Monilia. 

Shortly after this experience, a Avoman seven (lunar) months preg- 
nant presented herself at the Out-patient Clinic complaining of the 
most scA'ere and intense A^aginal and Auih'al itching, Avhich Avas making 



Fig-. 2.— Monilia in vaginal smear. Photomicrograph, high-dry power. 

her life miserable since she Avas constantly annoyed Avhile aAvake and 
coidd not secure restful sleep at night. The Auilva and A'^agdna Avere 
the seat of a diffuse inflammation Avith reddening and irritation of the 
entire loAver genital ti-act. The A-^aginal discharge was moderate!}' 
profuse, clear, and extremely acid to litmus paper; no adherent exu- 
date could be found on the A'aginal Avails, but there were a fcAV AA'hite 
flakes in the secretion. Smears shoAved many mycelial and conidial 
forms of jMonilia and culture gaA'e a profuse groAvth of the organisms. 
Hanging-drop preparations rcA'ealed numerous Trichomonads. Ti’eat- 
ment Avith 1 per cent aqueous gentian Auolet seiwed to eliminate the 
Monilia infection and to relicA'e the symptoms almost entirely, CA'en 
though the Tiichomonads pei’sisted. After deliA'ery, neither IMonilia 
nor Trichomonas A'aginalis could be demonstrated, although the pa- 
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tient, a nervous individual, still complained of slight burning at times. 

These experiences have led us to make an intensive study of vaginal 
infections with Monilia and Trichomonas vaginalis, although our in- 
terest in the latter organism has been secondaiy and dictated largely 
by a desire to learn whether it is constantly present in association with 
Monilia. 

Smears and cultures were made from 63 patients complaining of 
more or less vaginal irritation, Table I; as well as from 85 patients 
free from such complaints and seiwing merely as controls, Table II. 

Vaginal irritation was present in 18 pregnant women, among ivhom 
Monilia were demonstrated 12 times, an incidence of 66.7 per cent. 
Of the 5 primigravidas in this group, only 1 revealed Monilia (20 per 
cent), whereas 14 of the 16 multigravidas (87.5 per cent) showed the 



Pig. 3.~MoniIia in .vaginal smear. Mycelial forms with buGfling elements. Note other 
organisms. Photomicrograiph, oil-inimersion. 


organisms. Among 45 nonpregnant women presenting similar symp- 
toms, only 11 (24.4 per cent) showed Monilia. Nnlliparous women 
predominated in this group, 6 out of 11. These figures emphasize the 
fact that vag-initis in pregnant women is more frequently associated 
u ith Monilia infection than is vaginal irritation in the nonpregnant. 
The effect of previous childbearing is not evident among the nonpreg- 
nant group, although the relationship in the pregnant indiidduals is 
striking. 


Monilia were demonstrated 15 times in the 46 pregnant patients 
the control group, an incidence of 32.6 per cent, in tlie absence of ii 
tative symptoms, although, in a few instances, it was possible to eli 
a history, of previous vaginitis. There were 30 primigi-avidas in 1 
group with 11 cases of Momlia infection (36.7 per cent) j while amo 
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16 multigravidas, Monilia were demonstrated in 4 (25.0 per cent). 
Among 39 nonpregnant control patients, only 6 showed Monilia (15.4 
per cent). A history of previous Amginitis was obtained in a few 
cases, although there was no way of determining whether this was re- 
lated to a Monilia infection. 

Patients in both the symptomatic and control groups were drawn 
largely from those admitted on the indigent service, although enough 
private patients were included to indicate that the condition is not 
limited by financial status or home surroundings. In fact, the most 
severe cases of vaginitis were observed in those well able to pay for 
their care and treatment. 



Fig;, 4. — ^Monilia in vaginal smear. Mycelial forms with a few huds. Note granular 
character of protoplasm. Photomicrograph, oil-immersion. 

The usual complaints were of burning, smarting on urination, and 
vulval itching, varjdng from slight discomfort to an irritation more 
severe than we have seen in any other form of vaginitis. Variations 
in the severity of the symptoms from day to daj^ and week to week 
were frequently noted, with a considerable tendency toward spontane- 
ous symptomatic cure. In the nonpregnant, relief was commonly ex- 
perienced during the postmenstrual period, with exacerbations shortly 
before menstruation. (In Trichomonas vaginalis infections the situa- 
tion is usually reversed, with the maximum discomfort after the cessa- 
tion of the menstrual flow.) In pregnant indiriduals, deliveiy usually 
resulted in complete relief, although occasionally the sj^mptoms per- 
sisted and became chronic, defying the more common efforts at con- 
trol, until the apparent etiologic factor had been determined. In one 
instance, the patient (a physician’s wife) suffered considerably with 
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vaginal irritation from the third month of her first pregnancy hut was 
relieved by deliveiT- the second gestation, bnnnng- and etching ap- 
peared again at the third month and persisted until parturition The 
• third pregnancy was similar except that the symptoms reappeared dur- 
ing the late puerperal period and recurred at frequent interva s for 
three years following the birth of this child. Attempts to establish a 
diagnosis based upon etiology and to effect a cure were of no avail 
until we discovered that the vaginal secretion was loaded with my- 
celial and conidial foirnis of Monilia (M. pinoyi, Castellani), when two 
applications of 1 per cent aqueous gentian violet produced complete 

cessation of symptoms. 



Fig-. 5 . — Monilia in vaginal smear. Mycelium showing segmentation, with buclcling and 
branching at segment junctions. Photomicrograph, oil-immersion. 

Spontaneous relief or even symptomatic ' cure by nonspecific agents 
is frequently noted, and the organisms may then remain in the vagina 
for some time without giving rise to irritation. Probably certain of 
the individuals who show fungi without irritative symptoms fall into 
this group, although in many of them no such sequence of events can 
be elicited. Shortly before our attention was attracted to Monilia 
vaginitis, a young unmarried woman was admitted to the hospital be- 
cause of intense vaginal irritation of several days' duration. Specu- 
lum examination, which was extremely painful, showed the entire 
cervix covered with a heavy, greyish-white membrane, which, when 
removed, left small bleeding areas, suggesting the membrane of diph- 
theria. Smears and cultures were negative for the Klehs-Loeffler bacil- 
lus, and no pathogenic organisms, with which we were familiar could 
be found. Under symptomatic treatment, and after electric cauteriza- 
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tion of the cervix, the symptoms were completely relieved and no re- 
currences Avere noted. Some time after this episode, the patient mar- 
ried and recently returned for antepartum care Avhen three months 
pregnant. There Avere no symptoms of Amginal irritation and the 
vagina appeared normal except that the mucosa Avas more reddened 
than is usual at that stage of gestation. Smears and cultures shoAved 
a plentiful groAvth of Monilia, and on the basis of this finding Ave are 
inclined to believe that the earlier scAmre symptoms Avere due to a 
Monilia vaginitis. 

It is Avell knoAAUi that in vitro the Monilia gTOAV better in media Avith 
a considerable degi'ee of acidity, Sabouraud's media, is adjusted to a Ph 
of 5.5. Very probably, increased acidity of the vaginal secretion tends 
to make possible their groAvth AA-here thej'^ liaAm preAuously been absent. 



or to augment their gi’OAvth AA-here they are constantly present. This 
Avould explain pai-tially the fact that pregnancj’- promotes development 
of the fungi, so that their frequency either Avith or AAdthout irritation is 
markedly increased OA^er the nonpregnant state. It is, of course, also 
possible that the aA'ailability of suitable food material is likeAAuse a fac- 
tor in deteiTiiining the rate of groAA-tli and may explain directly the pre- 
disposition of diabetics to the infection. "We haA'^e examined the secre- 
tions in fiA-^e patients A\-ith undoubted diabetes, and in each instance liaA'^e 
been able to demonstrate the Monilia, although in onlj^ one patient Avas 
there a complaint of irritation. That the actual presence of dextrose in 
the urine is a determining factor in the groAA'th of the organisms and 
in the development of symptoms in diabetic indiAuduals is suggested by 
the experience of Perazzi,’’ AA’ho treated a diabetic AA-ith insulin and diet 
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management and noted relief of the vaginitis ^Yithont the aid of local 
applications. It would seem very probable that, in patients ivitli so- 
called diabetic pruritus vulvae, the irritation may be due to the pres- 
ence and gro^Yth of Monilia with the resulting increased vaginal acidity, 
rather than to chemical action of the glucose itself, as has been usually 
thought. We have not had the opportunity to examine a patient wth a 
well-marked diabetic pruritus, but the observations noted above support 
such a view. It has also occurred to us that the prevalence of the in- 
fection in pregnant women may be I’elated to the known decreased sugar 
tolerance duidng that period, but none of our patients with positive 
cultures showed more than a very transient excretion of copper-reducing 
substances in the urine. 

In several patients with postoperatn^e pyelitis, conidia have been de- 
tected in the eatheterized urine and Monilia isolated bj’- culture, but we 
hesitate to attach any significance to the finding. 

The vaginal secretion is in no way characteristic unless it happens 
to contain white, thrush-like flakes, \Yhieh are highly suggestive. Leucor- 
rhea is not a common complaint, although upon direct questioning it 
may be learned that there has been some increase in secretion, AYhieh 
tends to be thin and watery. The reaction of the secretion is generally 
very acid, but occasionally the organisms are found rvith a 'nearly neu- 
tral discharge. ' ■ ' • 

The vaginal mucosa is reddened in the presence of irritative sjunptoms 
and may be granular in appearance, in severe cases, resembling the con- 
dition so frequently seen in marked eases of gonorrheal vaginitis. Oc- 
casionally, small ulcerated areas can be located upon the mucosa or 
upon the surrounding skin, where a real intertrigo may develop. 
Tlirush-Iike patches of exudate upon the vaginal orpervieal mucosa are 
noted only occasionally in spite of the common statement that they con- 
stitute an important diagnostic sign. When such an exudate is found, 
it is almost pathognomonic of Monilia infection, but its absence does 
not by anj^ means exclude this type of involvement. 

Inguinal lymphadenitis was not obseiwed in' any of oiu cases, and 
apparently is only rarely found. 

Painful coitus is an occasional complaint, "while digital and speculum 
examinations may produce extreme pain and marked levator spasm, 
especially in nulliparous women. 

Diagnosis may be made from hanging-di’op preparations by finding 
mycelial^ thi’eads with their budding elements, but where mycelia are 
absent, it is only by stained smears and by cultures that a positive 
diagnosis can be made. Both the, mycelial and eondial forms' stain well 
with the usual dyes, and are markedly gram-positive. 

Sabouraud s media (dextrose-peptone-agar, adjusted to a Ph of 5 5) 
is best adapted to detection of the fungi in doubtful cases' or' for con- 
firmation, since the high degi-ee of , acidity , interferes udth'the growth, 
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of most of the other organisms commonly present, although certain 
strains of staphylococci and a few bacillary forms grow abundantly. 
The Monilia develop rapidly as white, gi’eyish-Avhite, or cream-colored, 
elevated, glistening colonies of considerable size. Pure cultures are 
easily obtained by spread planting on Sabouraud’s plates. In recent 
cultures, the conidia predominate, and it may be impossible to find 
mycelial forms ; but in older cultures in liquid media and in the fluid at 
the bases of old slant cultures mycelial forms may be numerous. On old 
carrot cultures, the mycelia sometimes grow so profusely as to form a 
tenaceous membrane. 

Classification of the Monilia on the basis of their fermentation reac- 
tions in various carbohj^lrate media is veiy confused because of the 
multitude of minor variations, as Avell as from the fact that different 
investigators have applied different names to what is apparently the 
same fungus. Moreover, Castellani and TayloM® insist that “many 
Monilia after a few transplantations lose some of their fermentative 
characters or these are altei’ed. Hence the determination of species is 
possible only using recently isolated sti'ains.” The few strains which 
we have isolated have remained remarkably constant after months of 
cultivation. We have followed Castellani ’s classification as far as pos- 
sible, since it is more widely employed in this country, in spite of the 
difficulties which it entails. The strain most commonlj^ met fennents 
dextrose, levulose, and maltose until the formation of acid and gas, but 
does not attack the other sugars (M. iiinoyi, Castellani), although other 
forms are occasionally isolated. Table III indicates that in 39 cases 
where the vaginal organisms have been studied culturally, M. pinoyi 
was found in 28, M. krusei in 6, and M. metalondinensis in 1, while 4 
fungi gave atypical reactions and remain unclassified. It is inter- 
esting that the organisms more commonly isolated, M. pinoyi and M. 
krusei, produced ii*ritation in approximately the same percentage of 
pregnant and nonpregnant women. Castellani and Taylor^® report 
haAung isolated seven strains of Monilia from the vaginal secretions, but 
do not mention 1\I. krusei, which we found in 6 individuals, 4 with and 2 
without vaginitis. 

Tables I and II present data on the appearance of the Trichomonas 
vaginalis in certain individuals studied especially for Monilia. The 
percentage incidence of these organisms is practically the same in the 
various groups, and corresponds well Avith the average recorded inci- 
dence (40 per cent) as noted by Greenhill,®’^ except that pregnant pa- 
tients in the control group ha^m an unusually loiv incidence (15 per 
cent). Trichomonas and Monilia may exist together or separately in 
the presence or absence of irritation. In a few instances, the Tricho- 
monads were detected in the absence of Monilia in patients Avho had 
mild Arnginitis, but we are still undecided Avhether they Avere actually 
causing the irritation or Avere merely innocent secondary inAmders. 
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In at least one case of combined infectiorij tbe irritation was relieved 
by treatment leading to disappearance of the Monilia, although the 
Trichomonads were still present in considerable numbers. It is quite 
evident that either organism may exist in the vagina entirely inde- 
pendent of the other, as well as in symbiosis. 


Table I. Sixtt-Three Patients With Vaginal ob Vulval Irritation 



monhaa 

present 

MONILIA 

ABSENT 

Pregnant 

12 

6 

With Trichomonas infection 

4 

3 

Without Trichomonas infection 

4 

1 

Not examined for Trichomonas 

4 

2 

Nonpregnant 

11 

34 

With Trichomonas infection 

2 

10 

Without Trichomonas infection 

3 

12 

Not examined for Trichomonas 

6 

12 


Table II. Eighty-Five Control Patients With no Vaginal or Vulval Irritation 



MONILIA 

iMONILIA 


PRESENT 

ABSENT 

Pregnant 

15 

31 

With Trieliomonas infection 

1 

1 

Without Trichomonas infection 

5 

6 

Not examined for Trichomonas 

9 

24 

Nonpregnant 

6 

33 

With Trichomonas infection 

2 

5 

Without Trichomonas infection 

2 

10 

Not examined for Trichomonas 

2 

18 


Twenty-four pregnant women with Monilia in the vaginal secretions 
have been delivered, and four • of the babies developed oral thrush 
slioitly after birth without seemingly having been exposed to an ordi- 


nary nursery infection. In one instance, the child was born at home 
and in another the oral infection developed when the child was in a 
newly-opened nursery, where thrush had never, appeared. The other 
two cases occured when there were no known cases of thrush in the 
nursery. The possibility of oral thmsh developing from Monilia trans- 
ferred directly or indirectly from the contaminated vaginal secretions 
of the mother has been confirmed experimentally. The details of 
this investigative work will be reported separately, but it can be 
stated here that pure cultures of Monilia pinoyi obtained from the 
secretions of both pregnant and nonpregnant women, ivitli and with- 
out vaginal irritation, as well as those found in the sputum of a male 
patient with pulmonary moniliasis have invariably produced oral 
thrush when inoculated into the mouths of healthy newborn children 
whereas other strains of the fungus have never led to clinical thrush 

although the organisms were recoverable from the mouths for several 
days after the inoculations. '^eveiai 
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Gentian violet, in 1 per cent aqueous solution, appears to be an al- 
most specific therapeutic agent. The vagina is exposed 'with a . bivalve 
speculum and the entire mucosa swabbed generously at daily or bi- 
daily intervals. Frequently two or three applications are sufficient to 
relieve the itching, although longer treatment is probably necessary 
to eradicate the organisms completely. Alkaline douches of sodium 
bicarbonate or borax are useful at times to relieve irritation and may 
actually prove curative by reason of the action of the alkali. 


Table III. Types of Monilia Isolated From A^aginal Secretions 


TYPE OF 

MONILIA 

1 PREGNANT 

1 NONPREGNANT ‘ 

WITH 

IRRITATION 

WITHOUT 

IRRITATION 

■WITH 

IRRITATION 

AVITHOUT 

'IRRITATION 

M. pinoyi 

10 

8 

6 

i. 

M. krusei 

2 

2 

2 

. 0 

Unclassified 

1 

2 

1 

0 


M. metalondinensis in 1 culture from tbe outside, poor historj', no irritation. 


Table IV. Cultural Eeactions of Observed Monilia 


TYPE 

DEX- 

TROSE 

LEVU- 

LOSE 

MAL- 

TOSE 

GALAC- 

TOSE 

SAC- 

CHAROSE 

DEX- 

TRIN 

INU- 

LIN 

M. pinoyi 

® , 


0 

- 

- 

- 

- 

M. krusei 

0 

0 


— 

— 

- 

- 

M. metalondinensis 

0 

0 

0 

0 

- 

- 

- 

Unclassified No. 1 

0 

0 

-P 


0 

- .. 

- 

Unclassified No. 2 

0 

0 

+ 

+ 


+ 

+ 

Unclassified No. 3 

0 

0 

+ 

+ 

0 

- 

- 

Unclassified No. 4 

0 = gas 

0 

+ 

0 

= acid 

+ 

0 

0 = 

0 

acid and 

gas 



DISCUSSION 

Monilia are abundant in the vaginal secretions of certain patients 
who suffer from more or less severe vulvoA^aginitis, but the fact that 
apparently identical organisms may be recovered from other individ- 
uals with no histoi’A^ of vaginal irritation naturally raises some doubt 
as to the pathogenicity of the fungus. Haussmann’s^ single, success- 
ful human experiment suggests a posith'e etiologic relationship, and 
our clinical experience supports this contention, but we feel that more 
extensive work should be done before a definite scientific pronounce- 
ment can be made. The situation is comparable to that which exists 
in regard to the Trichomonas vaginalis, where diametrically opposite 
opinions concerning its pathologic significance are still firmly held. 
Our studies would indicate that this latter parasite maj^, on occasion, 
be the cause of a definite, specific vaginitis, although again concrete 
experimental proof of a cause-and-effect relationship is lacking. When 
the two organisms. Trichomonas and Monilia, are present simultane- 
ously, our experience would suggest that the latter is more probably 
responsible for the symiitoms, so that treatment to eradicate the fungus 
is indicated. 
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The presence of Monilia in the vaginal secretions of pregnant women 
offers a definite avenne for development of oral thrnsh in the newborn 
through contamination of the mouth directlj’' or indirectly. On this 
point, we feel secure, since we have shown experimentally that pure 
cultures of Monilia, isolated from vaginal secretions, will result in 
clinical thrush when placed in the mouths of newborn infants, and 
that it is possible to recover the organisms from the lesions thus pro- 
duced. Thus far experimental thrush has been developed only after 
inoculation with one species of Monilia, M. pinoyi, Castellani. 


CONCIiUSIONS 

1. Monilia are frequently present in the vaginal secretions of patients 
suffering from vulvovaginitis, and appear to be concerned directly 
with the etiology of the clinical condition, although normal individ- 
uals may harbor the fungi for long periods without showing vaginal 
irritation. 

2. Pregnancy and diabetes are definite predisposing factors, and 
menstruation may be, since sexually active women are more prone to 
the infection. Parous women are more often infected, but children, 
virginal adults, and senile women ma 3 '’ likewise show the organisms. 
In the majority of instances the mode of infection cannot be demon- 
strated. High acidity of the vaginal secretion favors the growth of 
Monilia, but is not essential. 

3. The chief symptoms of the infection are itching, burning, and 
smarting of the lower vagina and vulva. Digital and speculum exami- 
nations, and coitus are painful. A profuse leucorrliea rarely appears, 
and only occasionally is the secretion characteristic, when it contains 
small white flakes of thrush-like material. Varying degrees of vagi- 
nitis are encountered, with, occasionalljq the appearance of definite 
vaginal or cervical thrush. Complications are rare. 

4. Monilia vaginitis tends to undergo spontaneous relief, but occa- 
sionally becomes chronic and may produce recurrent irritation over a 
period of months or years. Delivery usually leads to complete relief 
in pregnant women, while menstruation generally has the same effect 
temporarily in the nonpregnant. 

5. Gentian violet, in 1 per cent aqueous solution, applied locally 
affords the best method of treatment. Alkaline douches may be of 
some value. 

6. Monilia vaginitis in pregnant women is a definite source of in- 
fection in sporadic outbreaks of oral thrush in tlie newborn. 
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A CASE OF FLOATING UTERUS WITH CALCIFIED PEDUNCU- 
LATED FIBROIDS PRESENTING ANEURYSMS OF THE 
' AORTA AND RIGHT INNOMINATE ARTERY 

By Benjamin H. Archer, M.D., and Milton Greenberg, M.D., 

New York, N. Y. 

(From the Medical Service of Dr. Kenneth Taylor, Lincoln 'Hospital) 

A ccording to CraYes, pedimenlated fibroids are not nnconimon. 

t The same author describes floating fibroids. These are subserous 
myomas that become detached from their pedicles and float out into 
the abdominal cavity. HoAvever no mention is made of the occurrence 
of a floating uterus. None of the standard textbooks describe such a 
condition. A search of the available literature fails to reveal a case in 
which the entire uterus floats freely in the abdominal cavity suspended 
aloft by an elongated cervix acting as a pedicle. Because of the rarity 
of the condition and the diagnostic difficulties it presented, the folloAV- 
ing protocol is reported. 


S. E., aged sixty, a colored female, was admitted to the medical service of 
Lincoln Hospital on December 25, 1929. The patient, apparently, had been per- 
fectly well until the morning of admission, at wlsicli time she became suddenly un- 
conscious and fell to the floor. There was no history of previous similar attacks. 
On arrival at the hospital the patient regained consciousness but was unable to 
move her right arm and right leg. There was no story of vomiting; no urinary 
difficulties; and no abdominal pain. It was learned that she had had no bowel 
movement for three days. There was little of special significance in her previous 
medical history. She had had one pregnancy to term with death of the child in 
early infancy. There had been no miscarriages and venereal infection was denied. 
The family history was irrelevant. 

Physical Examination. — The patient was an emaciated colored female, some- 
what stuporous. The right side of her face was flattened. A marked arcnis 


seniKs was present. The right .pupil was larger than the left, and was irregular 
and fixed. The left pupil reacted to light. The tongue deviated slightly to the 
right. There was an irregular expansile mass on the right side of the neck over 
which a systolic bruit could be heard. The lungs were clear except for a slightly 
prolonged expiratory note. The area of precordial dullness was enlarged both to 
the right and to the left. At the level of the sternal notch it measured 4% cm. 
to the right and 7 cm. to the left of the midsternal line; at the level of the xyphoid 
it was GVa cm. to the right and 91/0 cm. to the left of the same line. A loud 


systolic murmur of musical quality was heard over the entire precordium. No thrills 
were felt. The radials were thickened and easily palpable. The blood pressure was 
220/110. Abdominal examination revealed a large, stony-hard, nodular and non- 
tender mass in the right lower quadrant. It was freely movable and could be 
shifted to either side. Subsequently this mass was felt under the right costal margin 
in the right inguinal region and in the left lower quadrant. On pelvic examination 
1 10 vagina was to he very long; the cervLx w^as made out with difficulty and 

the uterus was not felt. The large abdominal mass was not palpable on biual 
manipulation. Neurologic examination showed no definite evidence of a hemiplTgia. 
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Fig. 1. — X-ray of the chest showing an aneurysmal dilatation of the aorta with 
calcified areas in the ascending aorta and aortic arch. 




Fig. 2. — A flat plate of the abdomen taken after a barium enema, showing an 
opacity, not unlike an accumulation of barium in the cecum and ascending colon, inis 
opacity was due to the calcified fibroid uterus. 
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Laloratory Ol>servation,.-T!he Wood Wassemann was 4-plus with both 
alooholic and cholesterol antigens. The blood urea was 18.44 mg. per 100 c.c. Th 
blood sugar was 0.173 per cent. A catheterized specimen of the urine showed a 
specific gravity of 1030, the reaction was acid and it contained a very faint trac 
of albumin and also a faint trace of sugar. The microscopic examination was 
negative. An x-ray of the chest showed an aneurysmal dilatation of the entire aorta 
with calcified areas in the ascending aorta and aortic arch. (Fig- 1.) 



Fig. 3.— Pyelogram of the right kidney showing that the mass has no relationship to 

the right renal pelvis or calices. 


Treatment and Course.— It was thought at the time that the abdominal mass 
represented a fecal impaction. The patient was put on oil enemas followed by 
eolonic irrigations and was also given mineral oil by mouth. After a thorough 
trial of this regime had failed to influence the size of the mass, a flat x-ray plate of 
the abdomen was taken. This revealed on opacity in the right side of the abdomen 
not unlike an accumulation of barium in the cecum and ascending colon, this, despite 
the fact tiiat the patient had not received a test meal. A barium enema was then 
given but was not retained completely. (Mg. 2.) On January 10, following 
the administration of magnesium sulphate the patient had a spontaneous bowel 
movement. Catharsis produced no change in the size of the mass. 
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On the assumption that the tumor might be a gummatous infiltration, large 
doses of potassium iodide were given. This therapy was ineffectual. At this time, 
after further x-ray studj’. Dr. Gottlieb reported that the mass had no relation- 
ship to the cecum or ascending colon. It was then suggested that we might be 
dealing with a calcified kidney. Cystoscopy was done and a pyelogram of the right 
kidney was taken. This showed that the mass had no relationship to the right 
renal pelvis or calices. (Fig. 3.) Following cystoscopy the patient developed a 
low grade fever, gradually became weaker and died on Februarj' 25, 1930. 

Postmortem Findings . — The body was emaciated and weighed about 90 pounds. 
There was no edema or jaundice. The pleural cavities and the pericardial sac 
showed no excess of fluid or adhesions. The heart showed hypertrophy of the 
walls more marked on the right side. The cavities were moderately dilated. At 
the base of the aortic valve there was an ulceration of the endocardium measuring 
about 1 cm. across. From the aortic leaflets to the proximal portion of the descend- 



Fig. 4. Fig. 5. 

Fig. 4. — -Anterior view of the uterine mass showing the pedunculated fibroids. 

Pig. 5. — The body of the uterus has been incised longitudinally and a probe h^ 
been inserted through the external os. It is seen emerging from the internal os into 
the uterine cavity. 

ing abdominal aorta, there was found a marked dilatation of the wall with severe 
scarring, puckering, and placque formation of the inner surface. An aneurysmal 
bulge was observed in the descending portion of the aortic arch. The right in- 
nominate artery showed marked dilatation with thinning and bulging of the wall. 
The lungs, liver, spleen, pancreas, stomach and intestines showed no pathology. 
The left kidney presented some scar-formation and its capsule stripped with diffi- 
culty. The right kidney contained multiple cortical abscesses, several of which 
had perforated through the capsule and were surrounded by adhesions. No abscesses 
were found in the medulla. The pelvis of the right kidne}' was injected but the 
ureter was patent. 

The uterus lay free in the abdominal cavity, suspended by an elongated cervix 
(12Va cm. in length) which had the appearance of a tliinned-out sheet of mesentery. 
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Tlie vaginal canal was likewise elongated and measured apxn-oximately 11 cm. in 
lengtli. The body of the uterus was considerably deformed by intra- and extra- 
mural calcified myomas. (Fig. 4.) Two pedunculated fibroids extended upward 
from the uterus. Both of these were completely calcified and could not be sectioned 
with a sharp knife. The cervical canal was patent and a probe could be passed 
upward into the cavity of the utei-us without any difficulty. (Fig. 5.) The 
adnexa showed no pathology. 

Anatomic Diagnosis. — (1) Syphilis; (2) sj-philis of the aorta with aneurismal 
dilatation; (3) generalized arteriosclerosis; (4) aneurism of the right innominate 
artery; (5) calcified fibroid uterus; (6) cortical abscesses of the right kidney; (7) 
ulceration of the endocardium at the base of the aortic leaflet. 

COMMENT 

Tliis ease presented many interesting features. Although, the his- 
tory as related by the patient tvas not completely reliable it is quite 
definite that the abdominal mass gave no symptoms. Marked obsti- 
pation of several days' duration led to a firm belief that the mass was 
produced by a fecal impaction. Cabot has already pointed out that 
the diagnosis of fecal impaction is usually an erroneous explanation 
of any abdominal tumor. It proved to be so in this case. The prob- 
ability of a gumma of an abdominal ^dscus was seriously considered, 
because of the clinical and serologic evidence of syphilitic infection. 
Failure to change the size of the mass by the administration of large 
doses of potassium iodide militated against this diagnosis. Early 
x-rays, showing an opaque mass, .suggested a tumor of the cecum or 
even a calcified kidney but these possibilities were excluded by fur- 
ther study. To complicate our problem, pelvic examination tended 
rather strongly to negate the probability of any gynecologic pathology. 

CONCLUSION 

A study of the foregoing case shows that a mobile tumor of' the ab- 
domen may be a floating uterus. Furthermore, if a uterus is not pal- 
pable on bimanual examination there is a possibility that its j)osition 
may be altered bj^ an elongated cervix. 

1964 Grand Concourse. 

190 Alexander Avenue. 



THE MIOSTAGMIN REACTION IN THE DIAGNOSIS OP 
UTERINE CANCER 

Bt Louis Schneider, B.S., M.D., Brooklyn, N. T. 

(From the Pathological Laboratory of the Woman’s Hospital in the State of 

New Yorh) 

T N A RECENT paper, Green^ reported veiy favorable results on tbe 

application of tbe iniostagmin reaction in the diagnosis of tumor. 
He obtained a positive reaction with carcinoma and a negative one 
with human sarcoma. Such results suggested the use of this reaction, 
particulai’lj^ for the determination of the presence or absence of car- 
cinoma in the radium-treated uterine cancer cases in Dr. George Graj" 
Ward’s follow-up clinic. 

The miostagmin (meion: less; stagma: drop) reaction depends upon 
the reduction of surface tension of certain sera in the presence of an 
“antigen,” thereby giving an increased number of drops as measured 
by a special pipette, the Traube stalagmometer. 

In 1910, Ascoli2 first applied this reaction to tbe diagnosis of typhoid fever. 
He believed tbe reaction to be specific, since tbe diluted antigen (alcoholic extract 
of typhoid bacilli), mixed nitli a diluted typhoid immune serum, gave a definite 
reduction in surface tension as compared with a normal serum. Since tliat time, 
numerous investigators, employing various so-called antigens, have extended the 
application of the reaction to the diagnosis of malignant tumors. Grev6,3 in 1924, 
used the saturated fatty acid, normal caproic acid, as the antigen because of its 
stability, and obtained a positive reaction in all of his carcinoma cases. 

The miostagmin reaction is obviously^ not specific, since a positive 
reaction may be obtained in certain conditions other than carcinoma, 
such as in pregnancy, nephritis, cirrhosis of the liver, arthritis, uremia, 
advanced pulmonary tuberculosis, and in many feverish conditions. 
Nevertheless, these conditions can be readilj’’ recognized and do not 
detract from the value of this reaction in those cases in which the 
miostagmin reaction may be an aid to the clinical observations m 
making a proper diagnosis. In this paper, it will be shown that the 
miostagmin reaction may be useful in determining the prognosis of 
many cases of radium-treated uterine cancer. 

Green states: “The large number of authors who have emploj’ed the miostagmin 
reaction for the diagnosis of cancer unanimously agree that the reaction is of 
indisputable value and has already been observed by Koosen and Blumenthal and 
later by Burmeister, ‘a decidedly negative reaction is of more value than a positive 
one and may be considered of some weight in ruling out carcinoma.’ ‘Of all cases 
of carcinoma examined, not one gave a negative reaction.’ (Greve.) The asser- 
tion of this author is also confirmed by "Wissing thus: ‘There is not the least 
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doubt ttiat the reactiou mil give valuable diagnostic information where nsua 
method of investigation fails.’ Kelling emphasizes the importance of the reaction 
as a great practical aid, especially in differentiating between malignant and benign 
growths of the digestive tract. 

“One of the most important requisites of the miostagmin reaction seems to be 
its very early appearance as compared with the other means of investagation at our 
disposal. ‘ The sensitivity of the reaction is a relatively great one in that the re- 
action in an early stage may already be positive’ (Waterman). This has also 
been confirmed by Wissing, who says; 'In each of 9 patients with carcinoma vary- 
ing from the size of a cherry to that of a walnnt, all gave a marhed meostagmin 
reaction. ’ Wissing also notes that ‘ The most important fact is that the miostagmin 
reaction is also negative in all those clinical conditions which could be easily mis- 


taken for cancer, such as benign tumors, gastric ulcer, chronic enteritis and colitis, 
ulcus cruris, in surgical tuberculosis without fever, in chronic inflammation of the 
female genital organs, and in syphilis.’ One might also add ’in sarcoma.’ 

Green’s own work with the Greve antigen and the Trauhe stalagmometer gave 
the following results: 

“Out of 25 cancerous sera, 23 gave a positive and 2 a negative reaction; of 
25 sera in which carcinoma was clinically excluded, 8 gave a positive and 17 a 
negative reaction; 7 sarcomatous sera all gave a negative reaction; and 16 normal 
sera all reacted negatively.’’ 


METHOD 


111 this study Greve ’s antigen and technic ivere employed. 


The antigen, normal caproic acid (Eastman Kodak Co.), was diluted with 0.85 per 
cent NaCl solution in the ratio of 0.1 c.e. antigen to 220 c.c. saline solution. This 
diluted solution of antigen will be designated hereafter as “antigen solution.” The 
test is made by adding 9 c.e. of 0.85 per cent NaCl solution to 1 c.c. of serum in a 
test tube. This acts as the control. In a second test tube, 9 c.c. of antigen solu- 
tion is added to 1 c.c. of serum. Both tubes are lieated at the same time for one 
hour at 50° C. and cooled spontaneously for two hours at room temperature. The 
count is then made with the Trauhe stalagmometer for both the control serum 
and the antigen treated serum. Normal- sera should give a difference of less than 
two drops; whereas carcinoma sera, more than two drops. 

The above information is insufficient for obtaining proper and reproducible re- 
sults. It is essential for the attainment of precision that will permit satisfac- 
tory reproducibility of results that all conditions should obviously be comparable. 
Therefore, to attain good precision, it is necessary that the following precautions 
should be observed: 


1. Clean- Crassiuare.— All glassware should be properly cleansed with chromic 
acid solution, washed thoroughly, and rinsed with distilled water. The stalag- 
mometer should be cleansed between^ each run of control serum and antigen treated 
serum— first with water (sucked through), then chromic acid, followed by several 
washings with distilled water. Drjdng may be hastened by cautiously heating the 
bulb and stem of the stalagmometer with a Bunsen burner to the point barely tol- 
erable to the fingers. The surface of the stalagmometer at which point the drop of 
diluted serum forms, should under no circumstances be touched by the fingers 
Greasing of this surface vitiates the results, since the surface will not be wet alike 
by the control serum and the antigen-treated serum. No alcohol or ether should be 
employed for drying the apparatus, inasmuch as a slight amount of these chemicals 
will, of their on-n accord, reduce surface tension of the diluted serum ’ 
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2. Preparaiioii of Solutions. — Tlie saline solution is prepared from some high- 
grade analytical or recrystallized C.P. sodium chloride.* The distilled water 
should be boiled before use, cooled quickly, and used immediately, or else should 
be stored in a container well stoppered. Sufdeieirt saline solution is made up so 
that a portion can be used for the preparation of the antigen solution. It is 
very important that exactly 0.1 c.c. of the n.-caproic acid should be measured out 
and diluted with 220 c.c. of 0.85 per cent saline solution. As a further additional 
precaution to check the purity of the n-caproic acid, the proportions as given 
above should strictly be adhered to; in addition, runs should also be made on 
a normal serum or sera with slight alteration of the antigen content. This can read- 
ily be accomplished, for example, by the addition of 1 c.c. of saline solution to the 1 
c.c. of serum before the addition of the 8 c.c. of antigen solution to make the neces- 
sary 1:10 dilution. If the values for the drop difference for normal sera are about 1.5 
drops, one can then be assured of having proper reagents for doing the miostagmin 
reaction. 

3. Stalagmometer Headings. — The whole number of drops can readily be counted, 
but since a fraction of a drop throws a result either to the positive or negative 
direction, it is verj' essential that the starting-point should be identical in all cases 
and that the end-point should be read just when the drop has left the stalagmometer 
with the meniscus of the diluted serum still somewhere in the lower calibrated 
capillary portion of the stalagmometer. 

(a) The starting-point may be attained first by lightly touching a clean, dry 
filter paper to the drop-formation surface and carefully wiping with filter paper 
the ground edge; then the diluted serum should be permitted to descend just to 
the top mark in the upper calibrated capillary portion of the stalagmometer; 
finally a clean, diy glass rod (%" in diameter) is carefully brought up to the 
partial drop with the long dimension of the rod parallel to the drop-formation 
surface of the stalagmometer. The drop is squeezed to within a millimeter of the 
drop surface of the stalagmometer and the excess of the drop is removed by the 
withdrawal of the glass rod. This method insures good reproducibility, as dem- 
onstrated by a number of runs made on the saline solution. 

(b) The end-point is read while the diluted serum is still in motion. With a 
little practice, one can determine the meniscus reading in the lower calibrated 
capillary, just when the drop leaves the surface. Previous calibration with our own 
stalagmometer showed that 21 divisions were equivalent to one drop. If the drop 
came off above the entirely circumscribed end-point, then the required number of 
divisions were added to bring the result to the fixed definite volume. On the 
other hand, if the drop came away at a point where the reading on the capillary 
was below the circumscribed end-point, then just so many divisions were sub- 
tracted from a whole drop. By this method one could determine the end-point 
very preciselj' — the error might at times be 5 per cent of a drop. 

4. Temperature. — One assumes that if the surface tension of both the control 
and the antigen sera were determined at the same room temperature, then the re- 
quirements of precision would properly be satisfied. Such is not the case. Ex- 
perimental data, derived with my serum, indicate that the higher room temperature 
as encountered in our laboratory may cause a marked error. Tlic necessary 
temperature correction is shown in Table 1. 

The numerals under columns “Saline” and “Antigen” indicate the requisite 
number of divisions to be subtracted from respective readings in order to correct 
to 25° C. (N. B. 21 divisions equal 1 drop.) 


*In this work, Merck’s C. P. sodium chloride w-as employed. 
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Of course^, if - tlie apparatus and sera could be immersed in a thermostat, then 
all the data would be obtained under identical temperature conditions and the 
necessity for temperature corrections would thereby be avoided. A number of tem- 
perature curves should be made for various normal and pathologic sera to obtain the 
approximately true curve for temperature correction. In our present work, we took 
the temperature of the diluted serum immediately after it left the stalagmometer, by 
the immersion of a thermometer in the fluid. 


Table I 


TEMPEKATURB 

SALINE 

ANTIGEN 

25.5° G. 

2 

3 

26.0 

3 

6 

26.5 

5 

9 

27.0 

7 

12 

27.5 

8 

-16 

28.0 

11 

19 

28.5 

13 

23 

29.0 

16 

27 


5. Blood Serum . — Wlien a dry sterile needle and syringe are employed, one need 
not be concerned u-itli any special precautions for the withdrawal of blood from 
the patient’s vein. But, as in our present series, to permit a large number of 
cases to be tested in the limited time at our disposal, the routine procedure of 
taking blood specimens should be modified in this respect, that dry sterile needles 
should he employed and the syringe should be carefully rinsed in two changes of 
sterile 0.9 per cent saline solution. If tliis procedure were not adhered to, then 
invariably some of the sera would show hemolysis owing to the alcohol retained in 
the needle when alcohol was employed for sterilizing it. The tourniquet should not 
be too tight or left on too long, since stasis does alter to a slight extent the 
protein concentration of the serum.* Hemolysis also increases the serum con- 
centration. The samples of blood should preferably be draum before breakfast, 
so as to avoid lipemia so frequently found in the ambulatory clinic patients. A 
light breakfast avoiding butter, cream, and fried stuff, will not interfere with the 
test as shown by our results in all of the tables. We were unable to draw any 
specimens of blood before breakfast in our eases. It is essential that the am- 
bulatory patient or individual be at rest for at least twenty minutes before draw- 
ing the blood Kowe* has shown a great increase in protein concentration in the 
serum even when an individual does no active work except walking about for a 
few minutes. The clinm patients were at rest for more than twenty minutes when 
blood specimens were drawn; whereas with the ward patients no such precaution 
was necessary since the patients were already at rest in bed. Sera can apparently 
be stored in the ice box for at least two days without affecting the results of the 
test. Sera should be double centrifuged to avoid red cell contamination. 

6. Senim Ddalioa— The dilution of the serum in the test tube should be done 

exactly in the same way for both control and antigen sera The a 

te addod „ avoid babble o, f.aa. pTpe, sSm be d 

gently by rotary mohon, to .avoid foam formation and netting tlie cork f All 
corks should be thoroughly boiled several timeei p ax, ® 

precipitate the proteins.) Poam formation is perLTenr sint tleT 

as the serum-globulin and serum-albumin o-o +t ’ r Proteins, such 

in character so that they are not readily modified by'acTd oTalS 

..,e';errrM.''''ro“« ii-fting 

temroratnre aa fairly ee.stant as ,.0.4 
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is of more influence tlian heating at 50° C. for a longer time. It •was found that 
heating a mixed serum for an additional one hour at 50° C. increased the drop 
number by 0.1 drop. In one experiment the control and antigen sera were heated 
at 65° C., with coagulation showing in the antigen serum in less than ten minutes, 
as indicated by increased opalescence of the fluid. It was found that the control 
serum was also markedly and equally affected with regard to increase in drop 
number. 

8. Vibration and Air Disturbances . — It is obvious that a working spot should be 
selected where little or no vibration of the table top occurs. If necessary, a thick 
rubber sheet, or layer of cork or felt should be put under the stand which supports 
the stalagmometer. To avoid air disturbances, I employed a perforated watch 
glass cover, which set over the 50 c.c. beaker. The lower end of the stalagmometer 
was inserted through the watch glass for a distance of one-third the depth of the 
beaker. By this means, air currents were avoided and, in addition, the drop 
tended to form in an atmosphere fairly well saturated with vapor by the excess 
of the diluted serum not drawn up into the stalagmometer. 

9. Rate of Drop Formation . — Du jSTouj'G has sliown that time is a factor in 
attaining equilibrium between the proteins in solution and those concentrating in 
the surface layer. He states, “Most of the values (surface tension) so far pub- 
lished correspond to an unstable state in the course of evolution toward the 
equilibrium and only happen to give approximately constant value when the in- 
struments used in the case of hanging drop methods were identical and when the 
time required for the formation of a drop and its fall is about the same. The 
concordance of figures does not in any way imply the identity of the values of 
the tensions, except when, all things being otherwise equal, the time required in 
the formation of each drop is the same for a large number of drops.” He further 
points out that in a serum of 1/100 dilution the surface tension, as expressed in 
dynes, is diminished by 2.5 dynes in the first minute. “According to whether a 
drop is formed in 10, 30, or 60 seconds, the value of the surface tension calculated 
from the drop weight will be somewhere on the curve between 66.5 dynes and 64.0 
dynes.” I have devised a new apparatus to permit a constant level of fluid in a 
portion of the stalagmometer so as to assure the same time requirement for drop 
formation for all of the drops. This work is reserved for a later paper. 

APPLICATION OP MIOSTAGMIN REACTION 

I. Follow-Uf) Clinic of Eadinm-Ti’eated Uterine Cancer (Table II). — 
In this series of 64 cases, the miostagmin reaction Avas done on the 
same day that the patient Avas admitted to the hospital for examina- 
tion. The reports of the folloAv-np clinic are those recorded for the 
examination of the patient on the same date that the test Aims made. 
In 45 eases, the test and the clinical condition of the patient agreed 
A^eiy AAmll. Cases 10, 13, and 59 AAmre borderline cases as far as the test 
Avas concerned and Case 30 Avonld be classed doubtful, because of the 
presence of marked hemolysis in the serum. The positive result for 
Case 47 might be due to lipemia or a postoperative condition ; Case 45 
Avas postoperathm ; AAdiile Case 61 Avas due to lipemia, since the patient 
stated she had a A^ery greasy brealcfast. Cases 6, 42, 48, 54, and 56 might 
be explained as due to arteriosclerosis, as confirmed by results in 
Table III. Case 63 Avas a nephritic and also had a marked hyper- 
tension (260/100). The negath-e result for Case 33 agreed Avith the 
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clinical report, but did not explain the metastases in the lungs. For 
Cases 20, 23, and 60, there was a marked disagreement between the 
clinical condition and the result of the test. 

In conclusion, 6 cases gave a positive reaction which might have 
been due to arteriosclerosis or nephritis, and 4 gave an incorrect reac- 
tion which was not in agreement with the clinical condition. Consid- 
ering these 10 ca'ses as in complete disagreement between the test and 
clinical condition, we obtained about 84 per cent correct diagnostic 
tests. Further, if in the light of the results in Table III, one considers 
the 6 positive cases as explained by arteriosclerosis, then about 94 per 
cent of the tests gave fairly good diagnostic aid. The disturbing fea- 


Table III. Female Chronic Gases (Montefior'e Hospital) 


CASE 

NO. 

AGE 

blood 

pres- 

sure 

CONDITION 

DATE 

OF 

TEST 

M. R. 
DIPF. IN 

DROPS 

1 

67 

180/ 92 

Myocarditis; general arteriosclerosis; h}'- 
pertension 

5/24/29 

3.4 

2 

78 

166/142 

Senility; general arteriosclerosis; hyper- 
tension 

5/24/29 

1.8 

3 

63 

160/ 84 

Hemiplegia; arteriosclerosis 

5/24/29 

2.0 

4 

67 

160/ 80 

Hemiplegia; general arteriosclerosis; hy- 
pertension 

5/24/29 

2.1 

5 

46 

296/146 

Hemiplegia; hypertension 

5/24/29 

2.0 

6 

66 

250/110 

Hypertension; general arteriosclerosis. 
Amputation leg (arteriosclerotic gan- 
grene) 

Arthritis; general arteriosclerosis 

5/24/29 

1.3 

7 

69 

158/ 75 

5/24/29 

3.1 

8 

60 

125/ 70 

Arteriosclerosis; auricular fibrillation 

5/24/29 

2.5 


ture, neA’ertheless, is that a negative result was obtained in 3 really 
positive eases of recurrence or continued presence of a malignant 
condition. 

II. Female Chronic Cases (Table III). — This series of 8 cases u’as 
made as a control on those patients fairly well advanced in j^ears and 
who gave a positive reaction, whereas the clinical condition was at 
vai’iance with these positive results. Arteriosclerosis does give a high 
result of positive reaction very likelj' due to increased cholesterol 
content, but not all arteriosclerotic cases give a positive reaction. 
About 65 per cent of the cases gave a positive reaction, as due to arte- 
riosclerosis. 

III. Surgical Ward Cases (Table IV).— In the various conditions 
found among the 79 patients tested in the wards, 3 were classed as 
doubtful, since the miostagmin reaction. equalled 2.0 drops, and 6 posi- 
tive without exjilanation as far as our iiresent knowledge is con- 
cerned — no leucocytosis. no milk injection, no transfusion, no post- 
operative condition, and no temperature elevation. Excluding the 3 
doubtful cases, about 93 per cent of the cases gave a correct miostag- 
min reaction. 
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IV. Pregnancy and Posiyartmn Cases. — In tlie 10 cases tested in tlie 
prenatal clinic and in tlie ward, tlie miostagmin reaction, ranging from 
2.7 to 4.1, was not only positive but Avas also on a ninch Mglier level 
tlian that listed for tlie malignant cases in Table II. Even after tlie 
evacuation of the uterus, the positive reaction persisted at least for a 
Aveek. Hoav early in pregnancy one can obtain a positive miostagmin 
reaction remains to be learned by further Avork. 

V. Sarcoma Cases (Table V). — Three of the eases gave a negative 
reaction; 2 definitely positive Avithout any knoAvn condition to explain 


Table IV. Surgical Ward Cases (Woman’s Hospital) 


diagnosis 

i MIOSTAGMIN REACTION 

POSITIVE 

NEGATIVE 

DOUBTFUL 

Carcinoma of cervix 

2 



Carcinoma of ovary 

1 



Adenomyosis at tubal angle 

1* 



Dermoid C 3 'st of ovary 

1* 

1 


Myoma uteri 

2* 

16 


Benign polyp in fundus of uterus 


1 


Cyst of ovary 

It 

2 

1 

Salpingitis, acute 

1 



Salpingitis, chronic 


2 


Salpingo-oophoritis, acute 

4 



Salpingo-oophoritis, chronic 

1 

6 


Tubo-ovarian abscess (no fever) 


1 


Abscess of abdominal wall (no fever) 

1 

1 


Hyperplastic endometritis 


2 


Prolapsed uterus 

1 

3 


Eetroversion of uterus 

1* 

6 

1 

Cystoeele and reetocele 

1* 

2 

1 

Laceration of cervix 


3 


Erosion of cenux 


4 


Vaginitis senile 


1 


Postoperative cases with fever 

5 



Abortion 

4 


1 

Retained seeundines 


1 

1 


*Positive reaction unexplained. 
tBlood transfusion on same day of test. 


Table V. Sarcoma Cases (Memorial Hospital) 



SEX 

AGE 

CONDITION 

DATE OF 

TEST 

M. R. 

DIFP. IN 

DROPS 

REMARKS 


Male 

27 

Chondrosarcoma 

5/27/29 

1.8 

Radium treatment 5/16/29 

2 

Male 

1 

19 

Osteogenic sar- 
coma of fe- 
mur 

5/20/29 

1.7 

5th postoperative day 

3 

Female 

39 

Fascial sarcoma 
of leg 

5/20/29 

1.9 

Radium treatment 5/19/29 
to 5/21/29 

4 

Female 

37 

i 

1 

Osteogenic sar- 
coma of knee 

5/27/29 

3.0 

Amputation 4/10/29. 

Coley ’s toxin, intraven- 
ously — 5/25/29 and 
5/27/29 

5 

Male 

53 1 

1 

Neurogenic sar- 
coma of scap- 
ula 

5/20/29 

2.9 

Normal temperature, but 
very weak condition. Ex- 
pired one week later. 

6 

Male 

59 

Metastatic 

lymphosar- 

coma 

5/20/29 

3.8 

5/20/29 Normal tempera- 
ture ; 84,800 leucocytes, 

90 per cent lymphocytes 
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the positive reaction except by the character of the metabolism in 
these really bad sarcoma cases. Case 4 may have given a high positive 
result because of the intravenous injection of Coley’s toxin. Never- 
theless, we must disagree, as far as these feiv cases indicate, with 
Green’s statement that the miostagmin reaction is always negative in 
sarcoma cases. 


THE NATURE OP THE MIOSTAGMIN REACTION 

Various investigations by different autliors have been made to ascertain the 
nature of the miostagmin reaction. Some authors believed a new substance, formed 
during the pathologic process, reacted with the antigen to reduce the surface ten- 
sion; whereas others thought there was an alteration of the chemical composition 
of the serum Loebr advanced the belief that a change of degree of dispersion 
resulted when the serum was heated — ^through absorption by the micelle. Weis- 
Ostborii and Ehrentheil® considered that the cholesterol content e.verted an im- 
portant influence upon tlie reaction; that a lowered cholesterol content of tlie 
serum produced a positive reaction, but that positive reactions could also be ob- 
tained with a high cholesterol content when this was partly obscured by the forma- 
tion of globulin-cholesterol compounds (?). Calcium content of the serum seems 
to bear a direct relation to the surface tension as indicated by Sveila.e The sur- 
face tension of carcinomatous sera ranged from 47.8 dynes to 55.2 dynes per 
cm.; whereas that of normal sera ranged from 62.6 dynes to 65.3 dynes per cm. 
The calcium content in carcinomatous sera varied from 0.142 mg. to 0.22 mg. per 
e.e. ; while that in normal sera varied from 0.226 mg. to 0.246 mg. per c.c. 

Because of the complexity of the serum content, we believe that 
several factors should be considered in attempting to explain the na- 
ture of the reaction. The Ph of the diluted serum Avith and without 
the antigen throivs light upon the problem. In addition, from the 
miostagmin reaction results obtained in the pregnancy and abortion ; 
eases, it seems that an increase in cholesterol content does give a posi- . 
tive reaction, since the positive reaction is at higher leiml than that of 
carcinoma cases. One can also see a direct relationship of calcium 
content to surface tension, since the calcium would combine with the 
saturated fatty-acid (antigen) to form an insoluble soap. Another 
factor AA’’hich seems to play an important role is the content of the 
serum-globulin and serum-albumin and their ratio. We see, then, that 
no one single factor accounts for the nature of the reaction. The fol- 
lowing experiments and observations are offered in an endeaAmr to 
ascertain the nature of the reaction : 

1. Antigen Solution. — The drop reading at 25° C. of distilled ivater, . 
0.85 per cent saline and antigen solution ivere respectiA^ely 54-6, 54-2, 
and 60-8. These ivere not prevuously heated. One sees at once that 
the A'ery dilute solution of antigen in 0.85 per cent saline in itself gives 

a difference of 5.7 drops Avhen the 0.85 per cent saline is used as a 
control. 

2. Cholesterol Content. — ^It is of interest to note that a hj'percholes- 
terolemia has been found in arteriosclerosis, nephritis, nephrosis, dia- 
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betes, obstructive jaundice, in early stages of malignant tumors, and 
in pregnancy. These are the very same pathologic conditions in which 
a positive miostagmin reaction has been obtained. Mattick and Buch- 
wald^° found a higher cholesterol content in plasma than in whole 
blood in 85 per cent of the patients with cancer^ and a lower choles- 
terol content in plasma than in whole blood in 80 per cent of healthy 
patients. The results obtained in the arteriosclerotic cases as indi- 
cated in Table III seem to bear out the cholesterol increase as being 
the predominating influence in giving a positive reaction. Then, again, 
the high values obtained in the pregnancy cases seem to point to an 
increase of this constituent in the serum as contributing toward the 
high positive value. Finally, hemolyzed blood would give an increased 
cholesterol as well as protein content in blood serum. 

3. Serwn- Albumin and Serum-Gloibrdin . — A very brief but interest- 
ing account is given by Robertson® concerning the surface tension of 
protein solutions. 


"The influence of dissolved protein upon the tension of air- water surfaces has 
been investigated. Gelatin, egg-globulin and hemoglobin diminish the air-water 
tension. The diminution is greater the liigher the temperature. . . . The surface 
tension of gelatin solutions and hZood serum is increased by the addition of small 
quantities of alkali and diminished by the addition of small quantities of acid. . . . 

"According to Bottazzi, the surface tension of serum-albumin solution is at a 
maximum when the ionization is at a minimum. . . . The maximum depression 
of the surface tension of water hy serwm-aXbumin occurs at a reaction just on the 
acid side of neutrality. Undissolved protein does not affect the surface tension of 
water when shaken up with it. . . . The surface tension of a protein solution which 
is so electrolyte-free as not to coagulate on heating nevertheless diminishes on 
heating. This reduction of surface tension is reversible, for on standing for some 
time at ordinary temperature the solutions regain their original surface tension. . . . 

‘ ‘ The surface tension of protein solutions diminishes during digestion. ’ ’ 


(a) A determination of the Ph values of the saline, antigen solu- 
tions, as well as sera diluted, gave the following instructive values: 


1. 0.85 per cent saline solution 

2. Antigen solution 

3. Serum diluted with saline and heated 
1 hour at 50° C. (4 sera tested this 
way) 

4. Serum diluted with antigen solution and 
heated 1 hour at 50° C. (12 sera tested 
this way) 

5. One c.c. serum -t G c.c. antigen solution 
+ 3 c.c. saline. Not heated. 

Same heated 1 hour at 50° C. 

6. One c.c. serum + 9 c.c. antigen solution. 
Not heated 

Same heated 1 hour at 50° C. 


Ph 7.35 Bromthymol blue 
Ph 4.2 Bromcresol green 


Ph 7.75 to 7.95 Phenol red 


Ph 6.0 to 6.5 Bromthymol blue 

Ph 6.5 Bromthymol blue 
Ph 6.55 Bromthymol blue 

Ph 6.25 Bromthymol blue 
Ph 6.30 Bromtlijunol blue 


Serum plus antigen gives a diluted serum just on the acid side which 
in turn gives the maximum depression of surface tension. One notes 
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tile increased alkalinity of the serum plus saline. The Ph of normal 
blood serum ranges from 7.3 to 7.5. Exposure to air would account 
for the higher Ph value. 

(b) Now, upon beating the diluted sera, it was found that at 65° C. 
for one houi’, the antigen diluted serum became very markedly opa- 
lescent, since it was on the acid side, while the saline showed very lit- 
tle opalescence, because it was oil the alkaline side of neutralit 3 '. Fur- 
thermore, the sui'faee tension determinations gave the value of 61 + 2 
drops at 27.2° C. for the antigen diluted serum, and 61-1 drops at 
27.1° C. for the saline diluted serum. The values were practically 
alike; the decomposition or denaturing had advanced to the same 
degree irrespective of the presence of the antigen. 

(c) Of additional interest is the work 53* Chick and Martin^^ on the 
coagulation of 3 per cent hemoglobin solution. 


TEilPEKATtJEE 

COAGULATIOX TIME 

coxc. 

HEMOGLOBIX 

IX MDvDTES 

60.0° C. 

90 

13.5 

65.6° 

20 

11.0 

70.4° 

6 

14.1 


The temperature coefficient of the process is verj’- high and explains 
why it is so important to control the temperature of incubation of the 
diluted sera. It also has been demonstrated that peptids are found 
among the products of protein h 3 ’’drol 3 ’sis. Temperature and acidity 
are therefore important factors in lowering the surface tension of 
diluted sera. 

(d) Another point of interest is that protein solutions are usuall 3 ’’ 
characterized by the possession of a high viscosit 3 ''. We endeavored to 
establish some correlation of the results obtained in the antigen di- 
luted sera (heated) as obtained with chronic female patients' sera 
(Table III) ivith those obtained by a sedimentation test carried out as 
follows: One c.c. of the antigen diluted serum was mixed with 1 c.c. 
of 20 per cent suspension of washed sheep's cells. Westergren appa- 
ratus was employed. 


SEEUil 

MiOSTAGillX 

KEACnOX 

SEDIMENTATIOX AT 

25° C. IX 3IM. AT 

EXD or 2 HOI7ES 

G.H. 

3.4 

■■ ■ 4.0 

ir.E. 

2.0 

4.0 

P.P. 

2.1 

4.5 

B. C. 

2.6 

3.0 

S. E. 

3.1 

3.8 

A. D. 

1.3 

5,0 

K.C. 

1.8 

3.5 

E.y. 

2.5 

3.3 

Antigen Sol. 


4.0 

Saline Sol. 


3.7 
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No direct relationship was fonnd to be present between the results 
obtained by the miostagmin reaction and those by sedimentation. 
Perhaps suspended red blood cells from the same patient might have 
given a correlation of results. 

, (e) It has been found that the surface tension of a mixed serum did 
not give the average of the individual determinations of the sera going 
to make up the mixed serum. It usually was lower and suggested 
some agglutination of the proteins, or else diminished dispersion of 
some of its constituents, pai’ticularly the serum-globulin and serum- 
albumin fractions. Coea^” has suggested trying a mixture of sera of 
individuals , in the same blood group to determine the influence of 
mixing on the value of surface tension. 

(f) Of further interest is the fact that when a diluted eaproie acid 
solution of the same concentration emploj’^ed for the miostagmin reac- 
tion, but without the presence of saline, Avas added to the serum, it 
caused immediate turbidity and subsequent flocculation resulted after 
a short time. The flocculated material Avas found to be globulin. That 
not all of the globulin Avas flocculated Avas proved by the addition of 
saturated (NH^), SO^ solution to make a resulting one-half saturated 
solution, Avhieb caused additional globulin to be tbroAvn out. 

An experiment Avas performed to determine the influence of the 
absence of that amount of globulin tbroAvn out by the diluted caproic 
acid. All the sera Avere heated for one hour at 50° C. 


\ Serum + saline 
■ / Serum + antigen solution 

( Serum + distilled water 
2. < Serum + diluted caproic acid 
I without flocculated globulin 


56 + 01 
58 + 17( 


Difference = 2.4 drops 


56 + 4. 

> Difference =; 1.3 drops 

57 + lOj 


All the proportions Avere the same as in the regular determination 
for surface tension. The only difference Avas that in No. 2 the diluting 
solutions contained no saline but the concentration of antigen Avas, 
boAvevei*, the same. 

This experiment, we belieAm, indicates the importance of the globu- 
lin fraction in the serum in contributing toward the diminished sur- 
face tension of a serum Avben heated, particularly in acid solution. 
We are inclined to think that it is this fraction of the protems that is 
easily altered as to its degree of dispersion even in the presence of 
saline. 

SUJIjUARY 

1. The miostagmin reaction may be a useful diagnostic aid to arrive 
at a fairly accurate diagnosis if used in conjunction Avitb the clinical 
observations. 
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2. The miostagmin reaction may be of prognostic value, especially 
in radium-treated uterine cases, provided the clinical picture is also 
taken into account, 

3. Contrarj^ to statements in the literature, a positive miostagmin 
reaction may be obtained in very malignant sarcoma cases. 

4. It is believed that the nature of the miostagmin reaction involves 
several factors, such as cholesterol content and calcium content as 
well as serum-albumin and serum-globulin content. The Ph of the 
antigen diluted sera, along with other experimental data, seems to 
indicate that the proteins and the ratio of their constituents (serum- 
albumin and serum-globulin) are of great importance in influencing 
the surface tension value. 

The author desires to express his sincere appreciation for the material and co- 
operation given by Dr. George Gray AVard and his staff; also to Dr. James Ewing 
and Dr. B. S. Oppenheim for material obtained from their respective hospitals. 
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Isbruch, r.: The Absence of Pathologic Organisms in the Uterine Cavity in 
Pregnancy. Arch. f. Gynak. 135: 108, 1928. 

The pregnant uterus is entirely free from pathogenic organisms until labor 
sets in. The occasional positive finding is usually due to faulty technic. Shortly 
after labor sets in, however, organisms wander into the uterine cavity and can 
be found even in the decidua and in the placenta. It must not be forgotten that 
the presence of such pathogenic organisms does not necessarily mean infection for 
the given organisms may not be pathogenic for the given patient. 

Ralph A. Beis. 



PSYCHOTHERAPY IN A GYNECOLOGIC SERVICE* 

Bt Max D. LIayee, M.D., New York, N. Y. 

1\ /fY SUBJECT is psycliotlierapy in a gjmeeologie service. Permit me 
at first to emphasize that to you as individuals and as a group, 
an exposition of psychotherapy in gjmecology can he nothing new. 
Although psychotherapists for the most part maintain that gyneco- 
logic psychotherapy differs in no way from psychotherapy in general, 
you have always been well aware of the particular and peculiar impor- 
tance of it in a sphere in which the function, maturation, use, cyclical 
changes, and atrophy are all so closely linked to profound psychic 
changes. Any disturbance in function could thus have an emotional 
value out of all apparent proportion. Also there would be a strong 
tendency to project any psychic or autonomic disturbance to the 
genital zone. Howevei*, I thought it might interest you to hear of the 
application of certain psychotherapeutic principles on an actual gyne- 
cologic service rather than a purely theoretical discussion of an ideal, 
or the attitude of a single exponent. 

This work was started in the out-patient department of the gyne- 
cologic service at Mount Sinai Hospital about twelve years ago. At 
first, two hundred and fifty suitable cases were studied. For the last 
five years the work has been incorporated into the regular organiza- 
tion of the whole service. A separate morning clinic has been estab- 
lished to which borderline cases are refen’ed, women in whom the 
symptomatology is not accounted for by the physical findings. Simi- 
lai’ly, cases on the ward Avith a functional element are interviewed by 
a member of this clinic. The correlation between the in- and out- 
patient departments offers an opportunity for long term observation 
in the out-patient department of cases we have seen on the Avard, and 
vice Amrsa, the hospitalization and close obseiwation and study of the 
concomitant and intercuiTent organic disorders occuin-ing in patients 
seen in the out-patient department. 

The principles Ave have folloAAwd can be briefly outlined. All at- 
tempts to reduce the matter to a formula Avould probably result in 
half truths of descriptive value only. We have, hoAvever, tried to 
keep in mind, first, the concept of a patient as a biologic unit as op- 
posed to an addition of organ systems. As a corollary of this, present- 
ing symptoms are considei-ed not only as to their bearing on the or- 
ganic diagnosis, but as to their i*elationship to the dynamics of the life 
of the patient (restated, this is to say, Avhat value has this symptom 

•Bead (by invitation) at a meeting of the Ke-n* York Obstetrical Society, October 14, 
1930. 
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for tins patient; teelmieallj'-, ivliat is the morbid gain?). The inter- 
play of complex conditioned reflexes, the functioning of the sympa- 
thetic nenmus system, the reciprocity of the internal secretory glands 
to the above and to each other, and the effects of thought and uushes 
on all of them have forced us to accept the possibility tliat in a given 
case a smaller or a larger fraction of symptoms may be psychogenic. 

A second principle was that the diagnosis of a psychogenic etiology 
of all or of any residue of the symptoms was never to be made solely 
by exclusion. We did not consider it enough to search for organic 
causes and upon failing to find one, retreat to the diagnosis of neurosis 
or hjnteria. Together with the diagnosis by exclusion, we looked for 
a positive demonstration of the presence of psychic factors. Of course, 
we attempted to exercise a stem self-critique in the quantitative evalu- 
ation, for no one has completelj’- been spared psjmhic traumata and no 
two people bear them equall 3 '^ well. Eliciting such data required much 
time and some patience and careful listening by a trained observer. 
We found that the ordinaiy histoiy verj^ frequently fails to tell the 
tmth as to possible plychic etiology, since the patient comes with the 
idea that her condition is organic. Without entering into details of 
the special method of taking a histoiy in a case, I might summarize 
the instruction to interns and residents in its briefest forai as follows : 
“Get the patient’s confidence, invite the history, listen to the patient, 
and watch her while listening.” 

A third principle involved the acceptance of the possibilitj’’ that 
both organic and functional determinants of the symptoms can exist 
side by side, be inteiTcIated, prolong or increase each other’s effects. 
The pain, for example, caused by an actual gjmecologic lesion maj’^ 
persist after the lesion has been removed or corrected if this pain 
seiwes a valuable purpose to the unconscious of the patient. Vice 
versa, a constant mental preoccupation with a certain zone, chronic 
anger, fear, etc., can favor local tumescence and, for example, prolong 
the existence of a discharge. 

A fourth principle was, that eveiything said or done be considered 
and weighed in terms of the inteiqn-etation given it by the patient. 
We have seen cases in which the failure to take this into account has 
kept patients in chronic invalidism. 

We have felt that there were two jobs to do ; 

1. To differentiate between organic and psjmhogenic determinants. 

2. To treat both. -To the patient it makes no difference whether her 
pain or disabilitj^ is of one or the other categorjq and it seems insuf- 
ficient to dismiss the patient because the absence of organic ills pre- 
cludes danger to her life. 

The scope and purposes of this division are : 

1. To weed out all psjmhotics and ps 3 mhoneurotics and to limit to a 
minimum operative interference on such patients. 
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2. To aid in the setting of indications as to type of operative inter- 
ferences. As an example of this one might mention the evaluation 
of the effect of tube ligation or castration, etc., on the subsequent life 
of a woman. 

3. As supplementaiy psychotherapy in patients with a combined 
problem. 

4. For the insti'uction of the younger men and postgraduate stu- 
dents in a broader approach to the patient as a whole. 

5. Suggestive and reeducational, and in some cases radical psycho- 
therapy in the treatment of functional disturbances. 

The psychotherapy per se can be divided in two : 

1. That subtle nnlabeled psychotherapy that starts from the moment 
the patient is admitted and should continue without interruption until 
and even after the patient’s discharge. Here I wonld like to say that 
I cannot lay too much stress upon the importance of the first or intro- 
ductoiy words volunteered by a patient. 

2. Specific psychotherapy, which is administered more consciously, 
is best done by men specially trained and continued after discharge 
from the ward. The particular school or particular label attached to 
it, whether it originates in Vienna, Zurich, Berlin, or Baltimore, mat- 
ters little. For the most part it is not what the therapist says that 
counts as much as what the patient hears. 

In the out-patient department we maj'^ more easily project our minds 
over a long peiiod of time. In our special moiming clinic for the 
study of frontier cases some men are being trained not to be over- 
enthusiastic in leaping to either an organic or psj^chogenic conclusion. 

Though I have differentiated between psychodiagnosis and psycho- 
therapj^ it is perfectly true that in many cases an attempt at psycho- 
diagnosis will have a therapeutic value. The opportunity given the 
patient to tell her storj^ completely in her own words, together with 
the sympathetic and complete attention of the doctor, not only gives 
valnable information, but permits the patient to get a perspective and 
an insight, with a high therapeutic value. We tiy to bear in mind that 
each patient presents to her doctor three intimately connected prob- 
lems : the medical, the patient in relation to her body ; the sociologic, 
the patient in relation to her environment; and the psychologic, the 
patient in relation to herself. Of the subdivision of the actual psycho- 
therapy, I would like to discuss briefly the three main headings of ad- 
justment, suggestive therapy, and radical therapy. (Please note that 
I use the term adjustment in a special sense, far more limited than the 
technical use of the word by mental hygienists.) 

1. Adjiistment. The patient and her environment are studied, her 
potentialities and the possibility of the situation are estimated. An im- 
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partial attitude is assumed and advice given in an attempt (a) to 
alter the environment to suit the patient, or, (b) to get the patient to 
accept the environment. 

Brief example to illustrate this principle: A j'oung woman with a chief com- 
plaint of dysmenorrhea and fainting spells had a negative gynecologic examination. 
Invited to talk freely, it developed that due to her husband’s being out of work, 
she had to live with her in-laws, who made life miserable for her. She felt 
that she had reached the end of her rope and was developing a series of symptoms 
in defense. She was sent to the country through the cooperation of the social 
service department. Her husband secured a position, she moved from her environ- 
ment, and her symptoms disappeared. 

2. Suggestive Therapy. This we have used in the form of (a) authori- 
tative treatment, firm when the patient needs to lean on authority. It 
may be accompanied by definite commands or instructions and we feel 
that upon such sugg’estion rests the efficacy of manj’- medicinal and 
manipulative treatments. The use of pessaries, cautery, tampons, etc., 
often have a purely suggestive beneficial value which seems legitimate 
in therapy as long as the doctor is conscious of what he is doing and 
why. (b) Gentle treatment. In such instances the patient is a child 
who wants and needs a mother (the sex of the gynecologist does not 
matter here). 

We have not used hj^pnosis in hospital practice in spite of its un- 
doubted value in some cases, for a number of reasons. It requires very 
special skill, it has inherent dangers in cases bordering on psychoses. 
In many cases its effects are verj’’ tempox'ary, and it carries an anra of 
undeserved disrepute, widespi'ead among both the laity and the pro- 
fession. It differs from suggestion in degree rather than in kind. 

The results of suggestive therapy in such conditions as pniritus 
vulvae, dysmenorrhea, pelvic pain, etc., are usually only temporaiy. 
The nasal cautery treatment for instance, relieves dysmenorrhea in a 
large percentage of eases, but the relief lasts through two periods on 
the average. This fact has strengthened our belief that it is pux’ely a 
suggestive therapeutic procedure. 

3. Radical Psychotherapy. In radical psychothei’apy we attempt to 
remove the cause of the mental difficulty by eitlier a rapid or a slow 
method. The choice of which, and the distinct limitations of each, are 
detei’mined by the intelligence of the patient, her social status, her 
cultural resources, her mox’al fibex', the type of physician, the time at 
his disposal, the severity of the situation, and the definitive diagnosis. 

To illustrate one of these factors, it may be important in one case to 
stop all medication and treatment in oi’der to fully impress the patient 
with one ’s conviction as to absence of ox'ganic disox’dei’, and in another 
to insist on some routine treatment ox* topical application of pessary 
changing, to insure regular observation until the suggestions or re- 
education have been adequately absorbed. 
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I shall give two examples in skeletonized outline illustrating the 
rapid and the prolonged type of radical psychotherapy : 

A young woman complained of pain in the left breast; she had been to a 
doctor, who assured her there was nothing wrong. She was not satisfied. Exam- 
ination of the breast, the heart, the whole woman was negative. (Here I may add 
that wherever a functional disturbance is suspected we feel that the indication for 
thoroughness in physical search is quadrupled.) I then asked what member of her 
family had cancer of the breast. She said, “My sister died of it and I have had 
mj' pain since.” Then, knowing how often a cancerphobia is a symptom of a 
neurosis revolving about sterility, it was determined that her sister had had two 
children — the patient had none. She was envious of her sister and had identified 
herself with the sister. (I am simplj' giving a sufficient outline of the facts to 
indicate the trend.) She was then abruptly told that the real reason for her visit 
was sterility. The response was remarkable. “How did you know that I was 
going to talk to you about that, etc.” The pain in the breast disappeared. Her 
sterility is being studied. In this case, the particular method of imparting to her 
the mechanism, with its touch of the dramatic, drove home the point with a 
valuable emphasis, and one brief interview was enough. 

In the majority of cases it seems not only unnecessary, but unwise, to 
become involved in elaborate theoretical discussions with the patient 
in respect to mechanisms of the unconscious. Practical psychoanalysis, 
and for that matter practical psychotherapy, in general, are quite dif- 
ferent from their theory. Let me put it in this way — ^the theory the 
physician should master and use for the patient and not ivith the pa- 
tient. Illustrative case, radical therapy, prolonged treatment. 

A woman of twenty-seven complained of severe dysmenorrhea as well as fainting 
spells, insomnia, attacks of nausea. Physical examination showed no local lesion, 
but did show a severe tic that she had had for twenty years. This had been 
diagnosed as chorea. Now, no chorea lasts for twenty years. A long conversation 
showed that this tie interfered with everything that the young woman might want 
to do — study, work, dance, marry, and so on. Her entire character had been 
warped and from my interviews with her relatives, I ascertained that we were 
dealing with a worth-while person suffering from a severe personality disturbance. 
A prolonged course of reeducational psychotherapy was recommended with the 
result that she became an efficient, attractive, sociable girl, minus the tie and minus 
the dysmenorrhea, incidentally. Please note that it was only incidental, as the 
initial diagnosis was that of a neurosis far more important to tackle. 

Some of the symptoms we have frequently found to be functional are 
dysmenorrhea, irrespective of the position of the uterus, dyspareunia, 
vaginismus, frigidity, vagme pelvic pain, excessive menopause symp- 
toms, pruritus vulvae, tender ovary, backache, a feeling of protrusion 
in the absence of prolapse or cystorectocele, leucorrhea without pus 
and occasionally with pus, pains under the left breast associated with 
a sensation of something moving around in the abdomen, frank pseudo- 
cyesis, some cases of urinaiT frequency or urgency with clear urine 
and negative cystoscopic findings, some cases of incontinence of urine. 
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obstinate constipation, and some eases of amenorrhea and menorrhagia. 
Occasionally cases of irregular bleeding have been shoAvn to belong to 
this group ; on the whole this is unsafe teaching, however. It is time 
that under the influence of fright, from a contemplated vaginal exami- 
nation or a set wedding- date a iiremature period may occur, but on 
the whole in any case of metrorrhagia, we must have faith in a diag- 
nostic curettag-e, even if the overwhelming majority of our pathologic 
reports read hyperplastic endometrium. 

How far one goes in the direction of attributing these various sj^mp- 
toms to ps3mhic causes will varj’- eonsiderabljL It has been the experi- 
ence of the men who have worked most in this field that the more one 
investigates along this line the larger tlie variety of sjmijitoms that 
have been found possibly due to functional disturbances. 

One other thing — what has psjmhoanalysis to do with gjuieeologic 
psjmhotherapj^? Let me emphasize that the term psyehoanaljmis refers 
to three distinctty different things. One, a foi-mal, elaborate, long, 
difficult, psjmhotherapeutie method, one of a number of psjmhothera- 
peutic methods applicable to a small minoritj'' of mental cases. It 
should be done onty bj" a well-trained man who has himself been 
anatyzed and should not be accompanied with treatment for an organic 
ill at the hands of the same phj^sician. The treatment iirecludes an ad- 
■vdsoiy role, so if jmu hear that an anatyst has advised this or that, 
j’-ou will know, either that jmu have been misinfoi-med or that no real 
analysis has been done. At this point I would like to warn against 
the use of psj'’ehoauatysis in its manj’- modified forms by untrained 
persons. Like anj^ potent medicine that has the possibility for good, 
it has the possibility for harai, and anj^one who does not understand 
thoroughty the divers mauife.stations of transferences and resistance 
will get into difficulties. 

A second meaning of the term psychoanalysis as generallj'’ used is a 
bodj^ of knowledge acquired bj'’ means of psjmhoanatytic investigations 
and research, roughly grouped under the term “psj^chologj^ of the 
unconscious.” 

The third definition of the term refers to a technic for investigating 
the mind Avhich enlarges the ai-mamentarium pai-ticulai-ty in talcing a 
historjL Although the foi-mal psj'chotherapeutic procedure is used 
practicallj' rarety the passive modest utilization of information ob- 
tained in the interest of the patient through the knowledge of the 
principles, often proves valuable. 

Permit me to mention one tj'pe of treatment showing the application 
of certain principles of the dj-namics of a ps^mhoanatytic cure in a 
nonanalj'tic treatment of dj’spareunia and vaginismus. The treatment 
begins with the interdiction of all attempts at coitus. The ph3’'sician 
then listens attentivelj- and sj’mpatheticallj'' with the fewest possible 



MAYER: PSYCHOTHERAPY AND A GYNECOLOGIC SERVICE 


363 


words of interniption to tlie entire story with all its trimmings; in- 
cluding' evei'j’^tliing tlie patient is reminded of in her experience or 
fantasy. During this time the patient gets to like her physician. This 
is followed by a verj^ brief and verj’- gentle examination. The vaginitis 
is ti’eated and this is followed by the gradual employment of a small 
speculum. The speculum is replaced subsequently by a test tube the 
size of which is graduallj’^ increased. The patient is tlien instructed to 
introduce the largest test tube herself. After this an explanation is 
given to the patient of what has transpired during the treatment, how 
her confidence in the physician has overcome her defense spasm. Then 
comes an interiiew with the husband, which includes the fullest dis- 
cussion of his technical and psychologic approach. Then the patient 
is dismissed from further treatment or recommendation before coitus 
is attempted. In an analytic cure, the neurosis is converted into an 
analytic neurosis, and the patient then cured of that. In this case, 
analogously, the fear is converted into a medical fear, of which the 
patient is cured, to go out into the real world to reconvert and profit 
from it, the polarization now toward her husband. 

I could, but need not, for this audience enlarge upon the importance 
of the sequence of events, the establishment and subsequent construc- 
tive displacement of the positive transference and the role of self- 
introduction of the large glass test tube. 

The training advantageous to men who are interested in the organi- 
zation of such work would include a certain amount of psjmhiatry and 
acquaintanceship with modem psychotherapy, knowledge of the re- 
sources of medical gynecology as aids in suggestion, knowledge of sex 
hygiene and the more common forms of sexual difficulties and incom- 
patibilities, the possibilities and limitations of psychiatric social serv- 
ice work and a woi’king knowledge of contraception and contraceptive 
problems. 

We have availed ourselves fully of the closest cooperation with 
other departments of the hospital, particularly the departments of 
neurology and psychiatry, the mental health class and the social serv- 
ice departments. It might conceivably be argued that the availability 
of these depai'tments would be sufficient to obviate the necessity, or 
discount the value of such work done witliin our own depaidment. We 
have not found that to he so because of : 

1. The very large number of such cases. 

2. The tendency toward limitation to an organic approach by the 
neurologic department. 

3. The tendency toward an excessive emphasis on psychogenic factors 
by the mental health department. 

4. The perspective obtained by a worker in both fields. 
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In general it seems that the work has had the following results: 

1. It has helped to limit and to clarify operative indications, elimi- 
nating almost entirely certain types of operation. 

2. It has stimulated men in contact with the work on the wards in 
the direction of a new viewpoint. 

3. It has done something quite specific for a group of patients who 
would othenvise have been left more or less to their own resources 
after having been diagnosed as neurotic. 

4. It has given those who have spent their time in the investigation 
ample reward in the increased understanding of their patients, an in- 
creased tolerance of their oddities and an increased respect for the 
complexity of the whole psjmhophj'^sieal apparatus. 

1150 Fifth Avenue. 

(For discussion, see page 430.) 


Skajaa, K.: Cessation of the Coagulation of Blood in Postpartum Hemorrhage, 

“Shock Bleeding.” Acta obstct. gynee. Seandinav. 9: 453, 1930. 

In 13,000 confinements, Skajaa found 11 cases of postpartum hemorrhage in 
which the blood coagulated normally during labor. However, coagulation time 
was found to be fifteen to twenty minutes or longer, after the bleeding had 
ceased. When flow again started the blood did not coagulate at all. In 7 patients 
the uterus was firm and in 2 patients it was completely atonic. In all the patients 
there had been a preliminary abundant hemorrhage and in all but one there had 
been intrauterine manipulation. There were 4 eases of placenta previa and 3 of 
abruptio placentae. In most instances the bleeding began with noncoagulation of 
the blood and a change in the patient’s condition resembling obstetric shock. 

The uterine blood did not coagulate because it lacked fibrinogen. Blood taken 
from a vein coagulated in a normal manner. The uterus w’as the seat of a local 
hemophilia. The author believes that shock is the basis of this t 3 q)e of hemor- 
rhage. The only waj' to treat this condition successfully is by vaginal hysterectomy. 
In 7 cases death occurred from hemorrhage. Four patients recovered after massive 
transfusions. J. p. Greenhill. 



TEICHOMONAS VAGINALIS VAGINITIS IN PREGNANCY* 

. By P. Brooke Biand, M.D., Leopolb Goldstein, M.D., and 
David H. Wenrich, Ph.D., Philadelphia, Pa. 

(From the Department of Ohstetrics, Jefferson Medieal College Hospital and De- 
partment of Zoology, University of Pennsylvania, Philadelphia) 

T he occurrence of Trichomonas vaginalis in the secretion of the 
vagina in the pregnant as well as in the nonpregnant woman has 
been reported by a number of European authors in recent years. Only 
a few investigators in this country ; namely, DeLee,^® Greenhill,^® and 
C. H. Davis,^® have made a clinical study of this interesting flagel- 
lated organism. Its morphology has been studied by several proto- 
zoologists, notably by Hegner.®^ Although Donne’^ flrst described Tri- 
chomonas vaginalis in 1836, very little is definitely understood concern- 
ing its life history, morphology, transmission, and pathogenicity. 

The presence of persistent abnormal vaginal secretion, leucorrhea of 
various types, and definite vaginitis in the pregnant woman led us to 
an investigation of the possible etiologic factor responsible for these 
conditions. The discovery of actively motile Trichomonas in fresh 
smears of the vaginal secretion of pregnant women directed our at- 
tention to this organism as a probable underlying cause. The present 
study was further undertaken because considerable doubt prevails 
concerning the pathogenicity of this flagellate. The material for the 
investigation was obtained from patients attending the antenatal clinic 
of the Jefferson Medical College Hospital. The morphologic study 
was made by Dr. David H. Wenrich, Pi’ofessor of Zoology at the Uni- 
versity of Pennsylvania. 

Donne discovered tMs flagellated piotozoon in the vaginal secretion and named 
it Trieo-monas vaginale. 

The incidence of Trichomonas in the vaginal secretion has been variously re- 
ported by numerous authors. All of the writers have observed this protozoon in 
the yellowish, cream-like, and markedly acid secretion of pregnant and nonpregnant 
women. In 1855 Koellikerss and a few years later Haussmami^’o found the parasite 
in from 40 to 50 per cent of gravid and nongravid women. Hoehnesa noted the 
flagellate in the vaginal secretion of 34 per cent of 102 pregnant and in 28 per 
cent of 104 nonpregnant patients. 

In 1913, Brumpts found the parasite in 10 per cent of women in a gynecologic 
clinic in Paris. Willed noted the organism in 40 per cent of women complaining of 
leucorrhea. 

In recent years, Seitzoi reported the flagellate in 20 per cent of pregnant women; 
TraugottGs in 50 cent of nonpregnant women; Eeulingss ba i8.4 per cent of women 
with leucorrhea; and Ponoschinasa in 16 of 29 adults manifesting profuse vaginal 

*Read at a meeting of the Obstetrical Society of Pliiladelphia, May 1, 1930. 
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discharge. I'laskampss found that only one-third of the patients rvith Trichomonas 
vaginalis complained subjectively. 

In 1928, Davisis and Greenhillss diagnosed and treated Trichomonas vaginalis 
vaginitis in 38 and 56 private patients, respectively. M. W. Andrewss recently 
found the organism in the vaginal discharge of 20 per cent of 100 women studied 
in England. 

A flagellate apparently morphologicall}' similar to the Trichomonas observed in 
the vagina, has also been observed in the urine of individuals of both sexes. 
Kunstler,39 in 1883, was seemingly the first to mention finding this organism in 
freshly voided urine. The first undoubted ease of Trichomonas infection of the 
urinary tract of man was reported by Marchand^o in 1891. Since then a number 
of writers; namely, Doek,ir Miura,5o N. S. Davis, is Arnold,^ E.asmussen,56 Lewis 
and Carroll,^! Dastidar,i2 Capek,io Visher,68 Seitz,6i and Elaskampss have re- 
ported the occasional presence of this flagellate in the urine of both the male and 
female. 


CULTIVATION 

Several methods have been recommended for the cultivation of Tri- 
chomonas vaginalis by workers who have cultured the organism with 
varying results. The media are generallj’^ similar, containing for the 
most part saline with nutrient material, such as fresh or dried serum 
or ascitic fluid. Ljmch,^® in 1915, was the first to cultivate the parasite 
with any degree of success, obtaining a growth in beef broth. 

The most satisfactory results, however, have been secured with LoefBer’s blood 
serum, diluted with citrated saline to which is added a small amount of fresh 
egg albumen to inhibit the rapid growth of bacteria. This combination was first 
used to cultivate various trichomonads by Tanabe^* and Cleveland!! in 1925. The 
composition of the medium, as used in the present investigation, is as follows; 


LoetBer’s (dehydrated) blood serum 

0.5 

gm. 

Sodium chloride 

0.7 

gm, 

Sodium citrate 

1.0 

gm. 

Distilled water 

100 

c.c. 

Egg albumen 

5 

c.c. 


The medium is prepared in the follo!ving manner: The sodium chloride and 
sodium citrate are boiled in distilled water for ten minutes and allowed to cool. 
Loefiler’s dehydrated blood serum is then added. This solution is citrated to Pb 
7.6, and 5 c.c. of fresh egg albumen added. To maintain the protozoa free as 
possible from bacteria, the medium is then tubed and sterilized by the fractional 
method in the Arnold sterilizer at 90” C. for one hour daily for three days. A 
sterile tube of the medium is always available to receive the material collected from 
the patient in the following manner: A vaginal speculum is inserted without em- 
ploying a lubricant, exposing the cervix to view. Using the lower blade of the 
speculum as a spoon, an effort is made to scoop up as much secretion as possible 
from the lake usually present in the posterior fornix and from the vaginal wall 
itself. This is transferred to a sterile tube containing one or two cubic centimeters 
of normal salt solution. A drop of the material is then examined under high 
power for living flagellates. The saline-secretion mixture is then poured into a tube 
containing the saline-citrate-serum solution and incubated at 37.5° C. The cultures 
are examined twenty-four hours later. Subcultures are made from all those show- 
ing a growth while those not showing any live organisms are permitted to remain 
in the incubator for twenty-four hours longer. If no growth appears at this tune. 
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the tube is discarded. Since the trichomonads grow at the bottom of the tube 
with the bacterial sediment, it is necessary to withdraw the specimens from the 
precipitate with a capillary pipette for examination and for transfer to new tubes. 

In tlie present investigation, cultures were prepared in tlie manner 
described from tbe vaginal secretion of all patients Avitli positive 
smears. Tbe organisms from 45 patients were successfully cultivated, 
subcultures being made daily. The cultures were preserved or main- 
tained for five or six days and then discarded. 

Smears were also made either from the secretion directly or from 
the preliminary saline mixture in all positive cases and fixed immedi- 
ately in Sehaudinn’s sublimate alcohol. Each smear is fixed for fifteen 
minutes. It is then transferred to 50 per cent alcohol for twenty 
minutes and finally placed in 70 per cent alcohol where it remains 
until stained with Heidenhain’s hematoxylin. 


MORPHOLOGY AND LIRE HISTORY 

The morphology of Trichomonas vaginalis has been presented by a 
number of writers since the original account given by Donne (1837), 
notably by Bensen,® in 1910, Beuling (1921), and Hegner (1925). All 
these later observers agi*ee on the general features of organization of 
this flagellate, but there is some disagreement as to details.^' 

The only method of reproduction that has been observed in this 
study is binary fission, with details which parallel those recorded for 
other species of Trichomonas. 

So far as the present observations iiermit of an opinion, it would . 
appear that the characters already described for Trichomonas vaginalis 
serve to distinguish it from all other species of the genus. This is im- 
portant in view of the fact that this is the type species of the genus 
and in view of the as yet unsolved problem of transmission from host 
to host. Although stool examinations have been made from only 4 
of the patients positive for Trichomonas vaginalis, these were all nega- 
tive for intestinal trichomonads. Therefore, an origin from some other 
source than the intestine is indicated for Trichomonas vaginalis. 


CLINICAL OBSERVATIONS 


Specimens collected at various times from 300 pregnant patients 
registering in the antenatal clinic revealed the presence of tricho- 
monads in 61, or 21 per cent (Fig. 1). The actively motile flagellates 
were usually associated with many leucocytes, bacteria, and squamous 
epithelial cells. That the organism is a more common invader of the 
vagina of colored women is disclosed in Fig. 2. It is noted that 54, or 
32 per cent, of the 164 colored patients showed Trichomonas, as com- 


*See articles In this Journal by C. H. Davis, Vol. xviii, pp. 196 575 and J P 
Greenhill, Voi. xvi, p. 87, also an article to be subsequently published by the author! 
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pared witli 13, or 9.5 per cent, of 136 white patients. The marked vari- 
ance in the percentages may be attributed to differences in the local 
hygienic condition. 

Only 8 (13 per cent) of the patients with Trichomonas infection com- 
plained of local symptoms. Many others, however, on being closely 
questioned in this respect usually mentioned the existence of a pro- 
fuse irritating or burning, yellow or white discharge. The vaginal 
secretion was materially altered in practieallj'^ every instance from the 
usual milky white material, consisting of mucus and epithelium, to a 
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Fig. 1. — Incidence of Trichomonas vaginalis infection in three hundred pregnant 

women regardless of race. 
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Fig. 2. — Incidence of Trichomonas vaginalis infection in three hundred pregnant 
women according to race of patient. 


thick seropurulent, creamy yellow, and often bubbling or foamy dis- 
charge, containing numerous bacteria, trichomonads, and leucocytes. 
Several patients complained of pruritus and chafing in addition to 
profuse leucori’hea. On examination the external genitalia usually 
showed purulent discharge exuding from the introitus. The inflam- 
matory phenomena ranged from a diffuse reddening of the vaginal 
wall and vestibule with frothy purulent discharge below the cervix to 
a more or less extensive intertrigo of the vulva and surrounding area. 
In severe eases the appearance of the vagina resembled (with the 
exception of the frothy character of the secretion) that of an acute 
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gonorrlieal vaginitis. However, in none of the patients studied was 
the gonococcus an accompaniment, though a few authors (Loeser,^® 
Flaskamp,^® Seitz,®^ and Gragert^O have observed this dual infection. 
Hoehne, on the contrary, states that he has never noted the combina- 
tion of gonorrhea with vaginal trichomoniasis. 

TREATMENT 

Several methods of treatment have been advocated which have for 
their aim either a biologic alteration of the bacterial flora or a de- 
struction by chemical means of the Trichomonas itself. Regional pro- 
phylaxis should be practiced by proper cleansing of the anal region 
after defecation, although it has not as yet been determined with 
certainty that the intestinal tract is the source of the infection. Vigor- 
ous and repeated treatment is usually required before the vaginitis is 
relieved and the vaginal mucosa permanently freed of the parasite. 
The following plan of therapy has proved successful in the majority of 
cases : The anal region, vulva, and vagina are first thoroughly scrubbed 
with tincture of green soap, followed by sterile water, and then washed 
with 1 per cent compound cresol solution. The vagina is then dried 
with cotton pledgets and a tampon saturated with boroglyeerin (10 
per cent) is inserted and allowed to remain overnight. Hoehne recom- 
mends gelatin capsules containing 3 c.c. of the borated glycerin to be 
filled immediately before using and inserted by the patient herself. 
A 0.5 per cent lactic acid douche is prescribed daily for several weeks 
in order to reestablish the normal bacterial flora. The employment of 
a culture of organisms similar to the lactic acid bacillus has also been 
suggested (i.e., Bacillosan recommended by Loeser) . This, it is claimed, 
disinfects the vagina biologically and promotes the growth of the 
selected organism which is antagonistic to other forms of germ life. 
Finally, the most important aspect of the therapeutic plan is found in 
vigorous mechanical cleansing. 

Tampons of methylene blue have been used successfully by Green- 
hill; while DeLee has secured good results with glycerin and sodium 
bicarbonate tampons. The use of drying powder, such as kaolin, has 
also been recommended. 


DISCUSSION 

Many attempts have been made to determine directly whether Tri- 
chomonas vaginalis is the actual exciting cause of the colpitis or the 
leucorrhea with which it so frequently is associated. At the present 
time, no one has been able to prove conclusively that it is pathogenic, 
although this is the consensus of opinion among those who have ob- 
served and treated purulent vaginitis and persistent leucorrhea exist- 
ing without apparent cause. Nevertheless, several workers among 
whom may be mentioned: Haupt,®® Seeliger,®® Loeser,^® Fiith,®® and 
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Wolfring/® maintain that this parasite is only a harmless inhabitant 
of the vagina and not in the least pathogenic. Haupt insisted that the 
organism is nonpathogenic because the transmission of Trichomonas 
from the vaginal secretion to a normal -woman failed to produce any 
inflammatory reaction or any changes in the character of the vaginal 
secretion, although large numbers of the flagellates -were present. 

An array of clinicians considers that Trichomonas vaginalis has a 
definite pathologic significance. DeLee, Greenhill, and C. H. Davis 
speak of Trichomonas vaginalis vaginitis as a specific entity; moreover, 
a larger group of authors in Europe has pronounced this organism as 
the factor in the causation of this condition. 

Seitz and Hoehne contend that the parasite is often pathogenic in 
nature and that it also tends to increase the -vdrulence of the bacterial 
flora in the vagina. The latter author -was the first to associate this 
organism -with purulent vaginitis, the strongest proof of his assertion 
being the fact that the organisms were so numerous in the pathologic 
discharge and that the vaginitis subsided as the trichomonads dis- 
appeared. 

A definite vaginitis; i.e., subjective plus objective symptoms, was 
present in only 13 per cent of our series of patients, whereas almost 
all possessed an abnormal type of vaginal secretion. In our opinion 
Trichomonas vaginalis is not a harmless invader of the vagina but is 
pathogenic and under proper conditions; i.e., in association with other 
organisms, is capable of producing an inflammatory reaction exciting 
a pathologic exudation or discharge containing numerous leucocytes, 
and culminating occasionally in a pronounced vaginitis. 

Several authors (Schmid, Kamniker, Liss and Gragert) have in- 
vestigated the effect of Trichomonas vaginalis infection in pregnancy 
on the puerperal morbidity rate. These authors agree that the presence 
of a vaginal infection -with this organism in pregnancy greatly increases 
the danger of puerperal infection. The puerperal morbidity rate of 
patients manifesting a Trichomonas vaginalis vaginitis antepartum was 
considerably greater than in those who did not exhibit this condition. 
It is as yet impossible to make any statement regarding the morbidity 
rate in our series of patients since only a small proportion of those 
studied have been delivered to date. 

SUMMARY AND CONCLUSIONS 

1. Tnchomonas vaginalis was found in the vaginal secretion of 61, or 
21 per cent, of 300 gravid women examined. 

2. The morphology of the organism is briefly described. It is usu- 
ally pear-shaped and ranges in length from 7 to 30 microns, while the 
■width is usually one-half to two-thirds of the length. A slender 
axostyle projects posteriorly, four free flagella project anteriorly. 
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and an undulating membrane extends from the anterior end back- 
ward along tbe surface to about the middle of the body. 

3. The parasite is a more common invader of the vaginal tract of 
the colored woman, being found in 54, or 32 per cent, of 164 colored 
patients ; and only in 13, or 9.5 per cent, of 136 white patients. 

4. Eight, or 13 per cent, of the patients with vaginal ti’iehomoniasis 
complained of local symptoms. 

5. Vigorous and repeated mechanical cleansing is the most impor- 
tant step in the treatment of the vaginitis associated with this parasite. 

6. Finally, it is our belief that under suitable conditions the or- 
ganism may assume pathogenic proclivities similar to other organisms, 
or in association with bacteria, may give rise to serious local or ascend- 
ing infection of the genitourinary tract, particularly in the puerperium. 
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Solms and Klopstock: The Pregnancy Test of Aschheim and Zondek and Its 
Significance in the Differential Diagnosis of Amenorrheic and Climacteric 
Disturbances. Deutsche med. Wchnschr. 55: 1919, 1929. 

The authors report highly satisfactory results with this test in diagnosing preg- 
nancy. There was practically no failure when the test was performed later than 
the eighth day after the missing menstruation. In a few cases a weak positive 
test could be obtained as early as three days prior to the expected menses. In 
the few cases in which the test erroneously was pronounced negative, the findings 
on dissection of the test animal were at least so dubious as to suggest the neces- 
sity of a check. On second trial all these urines gave finally a correct positive 
reaction. 

The authors extended the application of this test for the differentiation of 
two types of amenorrhea and climacteric disturbances. Either condition is con- 
sidered to be a dysfunction of the hormonal system with either hyper- or hypo- 
secretion. By dividing the urine into a heated and nonheated portion the test can 
be further elaborated for the differentiation of ovarian and pituitary hormones as 
the latter will be destroyed by higher temperatures. Pour cases are cited in order 
to demonstrate the possibility of discovering different and adverse hormonal con- 
centrations in the urines of patients suffering from those conditions and the sat- 
isfactory therapeutic results derived from this refined diagnosis. 

G. E. Geuenpeld. 



STUDY OF NEONATAL DEATHS OCCURRING IN 6000 
CONSECUTIVE DELIVERIES* 


By Edward C. Lyon, Jr., M.D., F.A.C.S. 

Attending Surgeon, Obstetric Division 

George Gordon Bemis, M.D., New York, N. Y. 

Adjunct Assistant Surgeon 
(From the Clinic of the Woman’s Hospital) 

A FEW years ago, a series of statistical studies was undertaken on 
tke Obstetric Division of tbe Woman’s Hospital, in the hope that 
these studies would reveal some helpful information. At that time 
analyses were made of the maternal deaths’^ and of the stillbirths.^ 
These were based on the same 4000 consecutive ward deliveries, and 
covered a period of seven and one-half years (June 26, 1919, to Janu- 
ary 1, 1927). The present work supplements these and is an analysis 
of the neonatal deaths occurring in the same 4000 consecutive deliv- 
eries to which have been added 2000 more deliveries making a total 
of 6000. This brings the study up to the present time and covers a 
period of about eleven years (June 26, 1919, to June 7, 1930). 

In this series we have classified as neonatal deaths all cases in which 
the baby breathed after delivery, even though the respirations were 
feeble. Babies who were born with hearts which were beating, but 
who never breathed, have been considered stillbirths. Twenty-eight 
weeks of gestation have been accepted as the period of viability and 
any baby born alive before the twenty-eighth week, and subsequently 
dying, has been excluded. All deaths have occurred before the babies 
were discharged from the hospital, and with very few exceptions have 
occurred within the first two weeks following delivery. On this basis 
there have been 117 neonatal deaths among babies born to 110 moth- 
ers, or 17.83 per 1000 delivered mothers. Eleven of the deaths have 
been in twin pregnancies ; in 5 cases both twins died, in 5 cases one 
twin died, and in 1 case one twin died and one was a stillbirth. There 
was one mother who had triplets, all of whom died. The length of 
time these babies lived has varied from five minutes to thirty-seven 
days. However, only 6 babies lived more than fourteen days. Fifty- 
one out of the 117, or 43.41 per cent, died during the first twelve hours 
after delivery. 

The majorit}’- of these mothers, 91 of the 110, registered in the pre- 
natal clinic, generallj'- between the third and sixth months, and 19, or 
17.27 per cent, were emergency cases; i.e., patients who came to the 
hospital for the first time, when in active labor or when suffering from 

*Kead before the New York Obstetrical Society. October 14, 1930. 
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some serious complication necessitating hospital care. There were in 
all 14 cases of toxemia ; 9 among the prenatal eases, and 5 among the 
emergeney cases, an increased incidence among the eases which were 
not attending the prenatal clinic. 

Wassermann tests were made on 89 of the patients. Four had posi- 
tive Wassermanns. None of the babies from the four plus mothers 
showed elinieal signs of lues. In 2, however, the cord "Wassermann 
was positive. In the other 2 the cord Wassermann was not taken. 
The 21 not having Wassermann tests occurred very early in the series. 

Prematurity was a frequent complication in this series of neonatal 
deaths, there being 58 babies born before term. In 42 cases the cause 
of death was directly attributed to the prematurity. Fifty of the pre- 
mature cases went into labor spontaneously and 8 were induced. Tox- 
emia was associated with prematurity in 10 instances, syphilis in 1, 
premature separation of the placenta in 1, twins in 11 cases, triplets 
in 1, influenza in 2, placenta previa in 3, polyhydramnios in 2, con- 
genital anomalies in 4, and pyelitis in 1 ease. 

Table I 
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117 


In this group of cases, contrary to our first impression, the number 
of babies delivered normally and abnormally was about equal. Fifty- 
five of the 117, or 47.18 per cent, were delivered without operative 
interference. 

Table II 


Normal 

55 

Forceps 


Low 

16 

Medium 

8 

High 

3 

Breech 

16 

Breech after version 

15 

Vaginal cesarean section 

1 

Cesarean section 

3 


117 


Table III 


Normal 86 

Plat 9 

Justomihor 6 

Atypical (high promontory) 2 

Not measured 7 


no 
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Pelvic deformity in the series of neonatal deaths, as in the series of 
stillbirths, was not an important factor. Eighty-six of the patients, 
or 76.36 per eent, had a normal pelvis, while 17 had an abnormal pel- 
vis, and 7 were not measured. This is indicated in Table III. 

Sixty-seven babies were autopsied and 50 were not. Among those 
autopsied, intracranial injuries were found in 25 babies; 7 of these 
were delivered normally, and 7 by a low forceps operation. Three 
were breech deliveries without version and 7 were breech deliveries 
following version. One was a high forceps delivery. 

For the purpose of further study, these 67 autopsied eases have been 
analyzed in Table IV according to the chief cause of death found by 
the pathologist. Included in the same table for comparison are the 
50 unautopsied eases, analyzed according to the chief cause of death 
determined clinically. It is instructive to note that 76 babies, or 
64.94: per cent, died either from prematurity or from cerebral injury. 

Of the 13 cases of asphyxia, 9 were not autopsied which gives rise 
to two questions; whether in all 9 this diagnosis was entirely correct 
and whether in some of these eases a cerebral injury may not have 
been associated with the asphyxia. In 3 of the 13, the baby died of 
suffocation while at breast ; 1 of these was autopsied and 2 were not. 
As 5 out of the 6 cases of atelectasis were autopsied, it must be as- 
sumed that the figures for this condition are accurate. 

Table IV 



The 7 congenital anomalies were aU major defects: namely, exten-- 
sive diaphragmatic hernia, spina bifida, malformation of heart, mal- 
formation of both kidneys, kink of intestines causing obstruction. 
The deaths of these babies as well as the 4:2 who died primarily from 
prematurity may with reason be classed as unavoidable deaths. If 
this is done, there remain 68 deaths for more extended analysis. These 
have been divided into two groups : the first, a medical group in which 
some condition arising postpartum was responsible; the second, an 



376 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


obstetric group including those patients in 'whom the labor and tbe 
delivery were wholly or partially responsible for the deaths. In the 
first group are 22 cases, while in the second group there are 46. This 
is shown in Table V. 


Table V 


CAUSE OF DEATH 

MEDICAL GROUP 

OBSTETRIC GROUP 

Cerebral injury 

—— 

34 

Asphyxia 

3 

10 

Atelectasis 

6 

— — 

Bronchopneumonia 

6 



Hemophilia 

2 



Impetigo 

2 



Lobar pneumonia 

1 



Icterus neonatorum 

1 



Spontaneous perforation of intestine 

1 



Edema of brain 



1 

Hemorrhage in suprarenals 

22 

1 

46 


In the medical group the 3 cases of asphyxia were caused by suffo- 
cation while nursing. In 2 of these cases it seemed purely accidental. 
In the third the question of intent arose and the case was made one for 
the coroner. On the ward seridce, even with the most careful nurse 
supervision, it is impossible to have a nurse with each patient through- 
out the entire nursing period and such accidents as these may from 
time to time occur. 

Five of the 6 cases of atelectasis were autopsied and the diagnosis 
confirmed. Three of these were premature and 3 at full term. Seven 
babies died of pneumonia. Six had bronchopneumonia and one had 
lobar pneumonia. In 2 cases it was quite possibly contracted from 
the mothers, each of whom had an upper respiratory infection at the time 
of admission. Neither baby was allowed to nurse the mother untU 
after the infection had apparently subsided. One baby nursed for the 
first time on the fourth day and the other nursed for the first time on 
the eighth day. During the eleven years this report covers, there have 
been three epidemics in the nursery due to an upper respiratory in- 
fection among the babies. Also during this time there have been two 
epidemics of impetigo ; the deaths recorded were in the first epidemic. 
The origin of this infection was not discovered during either epidemic. 
The baby with perforation of the intestine was operated upon but did 
not survive the surgical procedure. The 2 deaths from hemophilia 
occurred early in the series, and by the present treatment with human 
blood serum or transfusion, we hope to prevent the occurrence of such 
deaths in the future. 

In the obstetric group of 46 cases all the babies with the exception 
of the 10 who were asphyxiated died from some injury dependent upon 
either the labor or the delivery. In the 10 in whom asphyxia was 
given as the cause of death, the possibility exists that some of these 
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which, were tinautopsied may also have had a cerebral injury. In re- 
viewing these cases it was found that 7 patients were delivered nor- 
mally and did not warrant operative interference. There were 26 pa- 
tients for whom operative interference was indicated; and we believe 
the interference elected was the one of choice for that particular pa- 
tient even though a neonatal death occurred. This leaves 13 cases in 
which a neonatal death might possibly have been prevented. It is 
this group of deaths which we wish especially to emphasize. 

The accompanying case reports give briefly the important items in 
each of these 13 cases. All these 13 patients except 2 had a normal 
pelvis. One of these had a simple flat pelvis and the other a high sa- 
cral promontory. Four cases were associated with a uterine inertia 
and these patients were permitted to continue in the second stage of 
labor for a long time. One patient ultimately delivered normally; a 
second (flat pelvis) was delivered by a moderately- difficult low for- 
ceps, after a bag had been inserted and she had been given pituitrin ; 
a third was delivered by a midforceps. The fourth patient had a bag 
introduced for dilatation of the cervix and after fifty-six hours was 
delivered by high forceps. In 3 cases there was very slow progress 
during the second stage and it was unusually long in spite of strong 
uterine contractions. Two of these patients Avere permitted to deliver 
normally and one was delivered by midforceps. There were 2 cases 
in which the head Avas arrested in a transverse position and 1 Avhich 
remained a persistent occiput posterior. One of the patients with a 
transverse arrest failed to engage the head. She Avas permitted to 
continue in the second stage of labor for eight hours and ten minutes, 
with the infant’s head floating, before a version was done. The sec- 
ond patient Avith a transverse arrest had a prolonged, dry labor of 
eighty-one hours. At the end of this time she Avas nearly fully dilated 
and there were signs of fetal distress. She Avas delivered by manual 
dilatation, manual rotation, and an easy high forceps. The patient 
Avith a persistent occiput posterior Avas allowed to continue Avith hard 
second stage contractions for seven and one-half hours before she Avas 
delivered by a Scanzoni rotation and easy high forceps. There was 
one case in Avhieh the cord prolapsed following the expulsion of a 
number five bag. Placenta previa occurred once in this group and the 
patient was bagged and later delivered by version. The remaining 
case, a patient with a premature baby, Avas delivered by forceps after 
a short second stage. 

1. Primipara, thirty-nine weeks, normal pelvis. Prolonged second stage of 
labor, five and a half hours; slow advance, uterine inertia. After five hours the 
patient was given a small dose of pituitrin, and permitted to deliver normally. 
Baby weighed 5 pounds, 2 ounces. Condition at birth only fair. Died on sixth 
day, after many convulsive seizures and attacks of cyanosis. Autopsy: Cerebral 
hemorrhage. 
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2. Primipara, at term, normal pelvis. Prolonged second stage of labor three 
hours and ten minutes; very slow advancement, normal delivery. Baby weighed 
8 pounds, 1 ounce. Condition at birth poor. Clinically: Signs of cerebral injury. 
Died in thirty-two hours. The baby also spit up a small amount of bright red 
blood and was considered a possible hemophiliac. It was given no treatment. 

3. Multipara, at term, normal pelvis. Prolonged second stage of labor; three 
hours and five minutes of strong uterine contractions, associated with very slow 
advancement. Normal delivery. Baby weighed 8 pounds, 10 ounces. Condition at 
birth poor. Died on second day. Clinically: Cerebral hemorrhage. 

4. Primipara, at term, normal pelvis. Prolonged second stage of hard labor, 
three hours. Head in low midpelvis. No advancement. Delivery: Low mid- 
forceps, when fetal heart began to fail. Cord once around the neck. Baby weighed 
7 pounds, 1 ounce. Condition at birth poor. Lived one hour. No autopsy. 

5. Primipara, at term, simple flat pelvis. Prolonged dry labor; uterine inertia. 
Bag for dilatation of cervix. Pituitrin 6 doses of 4 M. each at half-hour intervals 
to stimulate uterine contractions. Fully dilated with head in low midpelvis for 
three hours. At the end of this time there developed an hour-glass contraction of 
the uterus. Delivery: Moderatelj' difiicult low forceps. Babj' weighed 9 pounds, 
6% ounces. Condition poor. Lived five and one-half hours. No autopsy. 

6. Primipara, thirty-eight and a half weeks, normal pelvis. Prolonged first stage 
of labor; uterine inertia. Second stage five and one-half hours. Head in mid- 
pelvis. No advancement in spite of moderately strong uterine contractions, stim- 
ulated by % c.c. of pituitrin. Delivery: Easy midforceps after signs of fetal 
distress appeared. Baby weighed 5 pounds, 14 ounces. Condition poor. Died in 
sis hours. No autopsy. 

7. Multipara, at term, high promontory, transverse arrest. Normal first stage. 
Prolonged second stage of eight hours, head dipping, strong uterine contractions. 
Delivered by version. DifiSculty with head at inlet. Baby weighed 7 pounds, 8 
ounces. Condition at birth poor. Died in eighteen hours. Autopsy: Laceration 
of brain and cerebral hemorrhage. 

8. Multipara, at term, normal pelvis. Wassermann, 3 plus. Prolonged dry 
labor eighty-one hours, uterine inertia. Head dipping, transverse arrest. After 
eighty-one hours almost fully dilated, signs of fetal distress. Dilatation, com- 
pleted manually, manual rotation, easy high forceps. Baby weighed 8 pounds, 3% 
ounces. Condition poor. Died on sixth day. Autopsy: Congestion of all sinuses, 
vessels of cortex, and choroid plexus. 

9. Primipara, at term, normal pelvis. Prolonged dry labor, bag for dilatation 
of cervix. Persistent occiput posterior. Second stage seven and one-half hours, 
strong uterine contractions without advancement. Failing fetal heart. Delivery: 
Scanzoni rotation and easy high forceps. Baby weighed 7 pounds, 6 ounces. Con- 
dition at birth poor; lived twenty- two hours. Clinically: A cerebral injury. 

10. Primipara, at term, normal pelvis. Prolonged dry labor fifty-six hours, 
uterine inertia. Bag inserted for dilatation of cervix. After fifty-six hours patient 
was fully dilated, head only lightly engaged, L. O. A. position. Delivery: Dif- 
ficult high forceps. Baby weighed 7 pounds, 6 ounces. Condition at birth poor; 
lived nine hours. Clinically: Asphyxia neonatorum. 

11. Primipara, at term, normal pelvis. Prolonged first stage. Number 5 bag 
for dilatation of cervix. Prolapse of cord immediately following expulsion of bag. 
Patient delivered normally while being prepared for a version. Baby weighed 7 
pounds, 14 ounces. Condition at birth poor, asphyxiated; died on third day. 
Autopsy: Multiple hemorrhages, large hematoma of suprarenals. 

12. Multipara, at term, normal pelvis. Placenta previa covering two-thirds of 
the cervix. Number 3 bag inserted to control hemorrhage and to dilate the cervix. 
Bag expelled and cervix found to be four fingers dilated. Dilatation completed 
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manually, and patient delivered by version and breech extraction. Baby ■weighed 
7 pounds, 4 ounces. Condition at birth poor. Lived one hour. Autopsy: Bilateral 
tear of tentorium -with subsequent subdural hemorrhage. Large thymus. 

13. Multipaxa, thirty-six •weeks, normal pelvis. First stage of labor two hours 
and forty-five minutes. Second stage before interference only thirty minutes. 
At this time head on perineum and in E. O. P. position. Delivered by manual 
rotation and low forceps. Baby weighed 5 pounds, 7% ounces. Condition good. 
Lived twenty-one hours. Autopsy: Eupture of right tentorium cerebelli 'with 
subdural hemorrhage. 

In revieyving the above eases we cannot help being iiniiressed with 
the fact that earlier intervention in each instance (except Cases 11, 
12, and 13) was clearly indicated and would have given the baby bet- 
ter protection. In the first 3 eases an earlier delivery with forceps, 
instead of waiting for a spontaneous delivery would have been more 
conservative. In addition, the cause for bleeding in Case 2 should 
have been more carefully studied. If the baby proved to be a hemo- 
philiac, it should have been given blood subcutaneously or even trans- 
fused if its condition did not improve. Likewise, earlier forceps de- 
livery was indicated in Cases 4, 5, and 6. Case 7 is a borderline. Her 
past obstetric history is poor, and suggests trouble. This delivery was 
her first one at the Woman’s Hospital. The higli promontory could 
not be detennined except under an ether examination. It is certain 
that no patient should be permitted to continue eight hours in second 
stage, especially with hard contractions and a fioating head. In Case 
8, one of prolonged, dry labor, associated with a transverse position, 
the use of a bag might have shortened the first stage of labor and 
allowed the mother and baby to reach the onset of the second stage 
without exhaustion. It would seem that Case 9, persistent occiput 
posterior, should not have been allowed seven and a half hours of 
second stage labor without any interference. Case 11 has been placed 
in this group because we believe that a No. 5 bag should never be 
used on account of its tendency to displace an engaged head, thus in- 
creasing the chance of the cord prolapsing. After the patient with 
placenta previa had had a bag introduced, she was delivered by ver- 
sion and breech. As this occurred recently, we believe that probably 
a cesarean section should have been the procedure of choice. Cer- 
tainly cases of placenta previa are more easily handled by laparotomj’' 
and with less risk to both mother and baby. Case 13 was one of pre- 
mature labor at thirty-six weeks, the baby weighing only 5 pounds, 
7% ounces. The patient a para ii after only thirty minutes of second 
stage, with the caput already in sight, was delivered by a manual 
rotation for an R. 0. P. position and a low forceps operation. It would 
seem that this patient might have rotated this head spontaneously 
with less risk to the baby. 

Constant prenatal supervision gives to each mother and baby the 
opportunity of reaching term in the best possible condition. The 
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obstetrician strives to insure to each unborn child the best possible 
chance for survival. This chance depends upon (a) careful watching 
of both mother and baby throughout labor, (b) due consideration in 
the choice of operation where interference is indicated, and (e) the 
providing of. every protection in the nursery after birth. 

SUMMARY 

This study of the neonatal deaths in 6000 consecutive ward deliv- 
eries occurring on the obstetric service of the Woman’s Hospital shows: 

1. There were 117 neonatal deaths, 19.5 per 1000 deliveries. These 
occurred among babies born to 110 mothers. 

2. There were 91 of these 110 patients, or 82.72 per cent, who had 
attended the prenatal clinic. 

3. There "were 58 premature babies among the 117 and in 42 prema- 
turity was the chief cause of death. 

4. There were 55 babies among the 117 delivered normally. Of the 
62 delivered abnormally there were 27 by forceps, 16 by breech, 15 by 
breech after version, 1 by vaginal cesarean section and 3 by abdominal 
cesarean section. 

5. There were 86 mothers among the 110 who had normal pelvic 
measurements. 

6. There were 67 babies autopsied, and of these 25 showed cerebral 
injury. 

7. There were 49 babies in which death seemed unavoidable ; 7 with 
major congenital anomalies, and 42 in which prematurity was the chief 
cause of death. In the remaining 68 cases, 22 died from conditions 
occurring postnatal in the nursery, and 46 from conditions dependent 
partially or entirely upon the labor or delivery. 

8. Among the 22 deaths from postnatal conditions, 9 were due to 
communicable diseases and three to accident. 

9. Among the 46 deaths from intrapartum conditions, 7 were deliv- 
ered normally; in 26 there were complications requiring an operative 
interference; but the elected method of deliver^’- seemed to have been 
the best for each individual case and 13 analyses suggest that some of 
these deaths might have been avoided. 

10. Among the 13 possibly avoidable deaths, there were 10 in which 
an earlier operative interference might have been employed, 1 where 
a too early interference was attempted, 1 where the use of a smaller 
bag would seem to have been wiser, and 1 where a cesarean section 
rather than a version and breech would be the method of election. 
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EEPORT OF THE COMMITTEE OF THE OBSTETRICAL SOCIETY 
OP PHILADELPHIA UPON THE INCIDENCE AND TREAT- 
MENT OP THE TOXEMIA OP LATE PREGNANCY IN 

PHILADELPHIA* 

By Edwaed a. Schumann, M.D., Philadelphia, Pa. 

I N THE spring of 1928 tlie then president of the Philadelphia Ob- 
stetrical Society appointed a committee to investigate the incidence 
of late pregnancy toxemia occurring in the practices of the members 
of the Society, and to present a report upon this complication of preg- 
nancy in Philadelphia. The members of this committee were Drs. 
Stuart Lawrance, Clifford B. Lull, John C. Hirst, and Edward A. 
Schumann (chairman). 

The committee prepared a condensed history form, notified each 
member that such blanks were available and requested that data upon 
all eases encountered be returned to the committee. It was agreed to 
limit the time covered by the Survey to fifteen months, from July, 
1928, to October, 1929. 

Responses from the membei's were generous and enthusiastic, most 
of the larger clinics presenting full reports, the smaller hospitals and 
individual obstetricians contributing the remainder. It is interesting 
to note that one of the earliest to return a case history was one of our 
associate members living in far distant California; Dr. Harry S. Pist 
of Los Angeles. One hundred and eleven case histories were received 
in all and an analysis of the facts disclosed in these histories forms the 
subject of the report. 

Only the condition loosely known as the toxemia of late pregnancy 
was studied, i.e., nephritic and preeclamptic toxemia and eclampsia 
itself. In a number of the returned histories, certain facts were not 
recorded, so that the analysis may be said not to be complete, but 
enough details have been gathered to present a fairly accurate picture 
of this symptom complex, its symptomatology, physical findings and 
management, to give a fairly comprehensive picture of the condition 
as it occurs in this city and is handled by obstetricians and practition- 
ers here. 

1. Seasonal Incidence . — ^It is commonly stated that eclampsia and 
toxemia of late pregnancy occur more frequently in the spring and 
fall. This statement being in a measure borne out in the present 
series of cases. The seasonal incidence was as follows ; 

•Presented at a meeting of the Society on October 2, 1930. 
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January 

6 cases 

July 

13 cases 

February 

5 cases 

August 

2 cases 

March 

0 cases 

September 

10 cases 

April 

7 eases 

October 

10 cases 

May 

12 cases 

November 

9 cases 

June 

17 cases 

December 

10 cases 


The summer months will naturally show more cases because the time 
of this report extended through two summers, but this would not ap- 
ply to the cases occurring in May and June or to those occurring in 
October and November. So that it maj'’ be said that in a general way 
there seems to be an increased frequency in toxemia of late preg- 
nancy in the spring and fall. Among the severe eases and those hav- 
ing convulsions, the seasonal incidence was much the same. January, 
February and March showed none, April 4, May 1, June 3, July 1, 
August 1, September 3, October 2, November 1, December 3. Here the 
spring and the late autumn seem to provide the bulk of the serious 
eases. 

2. Age Incidence . — The age in which toxemia occurs seems to have 
no bearing upon the condition, the greatest number of cases occurring 
at the age when the gi'eatest number of women become pregnant. 
Thus in our series of patients the ages were as follows : 

15-20 years, 15 cases 
20-30 years, 47 cases 
30-40 years, 36 cases 
40 and over, 9 cases 

It has been commonly said that these toxemias occur more frequently 
in unmarried women, but in the series under discussion 104 were mar- 
ried, 7 unmarried, so that the reverse would seem to be the ease. 

3. Naiivity . — The nativity of the patients presented no conclusive 
evidences of a selective tendency, they being as follows : 

TJ. S. A. 69 Jewish 5 

Italy 11 Irish 5, Other foreign born, 10 

4. Parity . — Of 105 cases in which the parity was recorded, 54 were 

primiparae and 51 were multiparae. These fignres would indicate that 
primipare are more frequently affected, inasmuch as obviously there 
are manj’- more multiparae than primiparae. 

5. Prenatal Care. — Eighty-five had had prenatal care, 23 had had 
none, three were not recorded. Of these patients having prenatal 
care, most were admitted to hospital early upon the development 
of the toxemia, and treatment instituted before the disease was well 
under way. Of the five fatal eases, Hvo had had prenatal care, three 
had had none. 

6. Previous History . — ^Fifteen patients reported measles in child- 
hood, 12 scarlet fever. Ten patients gave a history of nephritis bemg 
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present before pregnancy. Of the 51 mnltiparae, 11 reported a defi- 
nite history of toxemia of pregnancy occurring in previous pregnan- 
cies, one woman having had sevex’e toxemia with all 6 of her children, 
four of whom were living. Eleven per cent, then, of all cases gave a 
history of pregmancy nephritis and 20 per cent of the multiparous 
women had sufiiered toxemia with one or more previous pregnancies. 
In this series, thei'efore, it may be said that eclampsia tends to recur 
and also tends to follow a previous nephritis. 

7. Convulsions. — Convulsions occurred in 28 patients: 

1 in 5 patients 5 in 3 patients 

2 in 5 patients 6 to 9 in 4 patients 

3 in 4 patients 20 in 1 patient 

4 in 2 patients Not stated in 4 patients 

The nature of the convulsions is not reported, but they occurred at 
term in 14 women, at eight months in 7, earlier in 4, and there were 2 
cases of true puerperal eclampsia. All of the women who died had 
convulsions. 

8. Mortality. — Of 111 cases, 6 patients died, a gross mortality of 
5.4 per cent. It must be realized that many of these patients were not 
seriously ill, being admitted to hospital immediately upon the onset of 
the toxemia, so that one must not be too greatly encouraged by the 
apparently low death I'ate. Of the 28 women who suffered from con- 
vulsions or coma, 6 died, or 21.5 per cent, but among these were three 
patients admitted to hospital in coma and dying less than eight hours 
after admission. It would seem that these cases should properly be 
classified as too late for treatment and that the corrected mortality 
should be 3 deaths in 25 patients or 12 per cent. Of the six women 
who died, all of the babies died, three being undelivered. 

9. Classification of Cases and Ristory of Present Illness: 

14 cases were classified as mild 
64 cases were classified as severe 
28 cases were classified as eclampsia 

The symptoms were those usually ascribed to the toxemia of late 
pregnancy, headache, generally described as severe, being present in 
the great majority. Nausea and vomiting were common, sharp in- 
crease of weight was noted in many charts and blurred •sdsion, indi- 
gestion, epigastric pain, and edema completed the syndrome. 

The physical examination of the patient upon admission was not 
well recorded on most of the histories. No thyroid alterations were 
remarked, 48 women were classified as having general edema and 10 
slight edema. Jaundice was uncommon, it being noted in but one pa- 
tient and as slight in this single instance. Heart and Pulse Rate: 
The pulse rate is veiy significant as a prognostic index as shown in 
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our series of cases. In 59 the rate was below 90, 20 the rate was 
between 90 and 110, 19 the rate was 120 and over. AU of the patients 
with pulse rates over 120 were severely ill, the fatal cases coming into 
this group. Five women were noted as having heart murmurs, none 
of these being in the fatal group. The pulse rate in eclampsia is a 
most important prognostic indicator, pulse rates of 100 and over being 
usually associated with the more grave manifestations of the disease. 
Four patients had edema of the lungs, two of these died. In five pa- 
tients moist rales were described, but of all those women recorded, the 
eye grounds were affected in 14, retinitis being present in 7 and hemor- 
rhage and edema in 7. Pyelitis was present in 3 patients. 

10. Blood Pressure Findings . — One hundred and seven of the 111 
reports present enough data to warrant recording. For the purpose 
of comparison and discussion the 107 cases have been arranged accord- 
ing to their apparent severity into 3 stages, mild, severe, and eclamp- 
tic. The cases in each stage have been subdivided, when possible, into 
3 groups, i.e., those in which : 

a) SjTnptoins or physical sigas appeared, after a rise in blood pressure. 

b) SjTnptoms or physical signs appeared, before a rise in blood pressure. 

c) Symptoms or physical signs appeared, but there was no rise in blood pressure., 

It is proposed to first discuss those determinations which were the 
most frequently and the most correctly reported. 

Increase in blood pressure was the most common feature noted in 
the clinical histories of this series. The systolic pressure was above 
200 mm. in 23 cases, between 180 and 200 in 28 patients, 150 and 180 
in 43, and 120 or below in but 4. Among those women who vouchsafed 
a history of previous nephritis, the blood pressure was universally 
high, all of them being above 200 mm. systolic. 

There was a rise in blood pressure in all of the 14 mild cases; but in 
8 of these the rise appeared after or with the appearance of symptoms 
or physical signs and only 6 times before them. There was a rise in 
blood pressure in 57 of the 64 severe cases ; but in 45 of these the rise 
appeared after or with the advent of signs or symptoms, and only 12 
times before. In 7 there was no rise among the 64 eases. There was a 
rise of blood pressure in 27 of the 28 reported eclampsias, and appar- 
ently no rise in two of them. It may be deduced from this analysis 
that exclusive dependence on a rise in blood pressure to give one the 
first warning of toxemia, is not wise. It appears to fail to do so m 
over one-half of the mild, three-fourths of the severe, and while the 
data reported concerning the eclampsias are not sufficient to warrant 
a statement of fact, yet it would seem to be true for this stage also. 

The values of the pulse pressure were lower in the mild than in the 
severe or eclamptic stages. 
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11. Kidney. — ^Albumiimria of course was the common finding. Eight 
patients had no albumin, 15 a trace or faint trace, while in the 
remaining 88 the records show heavy clouds. Tube casts were found 
in varying amount in 96, while 15 mines were negative for them. The 
easts were mainly granular, many hyaline and few blood casts. 

The determinations related to renal chemistry, pathology, function, 
and bacteriology were more adequately reported than any other de- 
terminations except those of blood pressure. 

Belaiion of Fluid Intake to Output. — Output was less than half of 
the intake: in 1 of 2 reported mild stage determinations; in 8 of 16 
severe stage reported determinations; in 4 of 14 reported eclamptic 
determinations. Nevertheless, the output was over one-half the intake 
in a surprisingly large number of eases. Five cases were reported 
without any determination. In the reported cases hoth the incidence 
and the amount of albumin and casts increase from the mild to the 
severe stage. Of the 102 reported for albumin, 6 were negative. There 
was a lack of reports eonceming glueosuria, acetone, diaeetic acid, 
urobilin and indican, which is probably due to the dependence evi- 
dently placed on blood pressure rise to give a first warning. 

Benal Function. — In summary the I'esults may be put as follows : 

In the first hour less than 38 per cent was excreted in: 

3 of 4 mild stage cases reported 
26 of 36 severe stage cases reported 

4 of 6 eclamptic cases 

In the second hour less than 22 per cent was excreted in: 

0 of 4 mild stage cases reported 
17 of 36 severe stage cases reported 

2 of 6 eclamptic stage cases reported 

Benal Bacteriology. — ^In the whole series but 32 determinations were 
made ; of which 23 were negative, 6 I'eported B. coli, 2 the B. pyoeya- 
neus, and 1 the Staphjdococcus aureus. 

12. Blood Chemistry. — The investigation of metabolism as expressed 
in terms of blood chemistiy was not only woefully neglected but care- 
lessly reported. Certain observations should accompany every blood 
chemistry value reported ; otherwise the value will seldom be of either 
practical or theoretic worth. The observations required are : 

1. Method of analysis. 

2. Date of taking blood. 

3. Time of taking blood. 

4. Delation of the given date and time to (a) food intake, (b) glucose intake, 
(c) medication, (d) fiuid intake, (e) convulsion, and (f) sleep. 

In only 4 of the reported determinations was any effort made to sup- 
ply any of this information. As most of these observations are neces- 
sary to establish the true meaning of most of the determinations, and 
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as the problems of eai-bohydrate, proteid and probablj^ of fat metabo- 
lism are of the crucial questions of toxemia, it is earnestly urged that 
all Chiefs of Service: 

1. Employ this method for diagnosis and prognosis regularly and consistently. 

2. Lay down rules concerning the observations to be noted at the moment each 
specimen of blood is taien and that the specimen be so identified with these observa- 
tions that the subsequent readings can be properly interpreted. A chart such as 
Titus has devised for blood-sugar interpretation can be easily prepared carried out 
or adapted to other blood chemistry readings. 

Blood Siigar. — ^For all practical purposes the detenninations re- 
ported are without value except in 3 eases. Taking the values as they 
stand, without knowledge of methods of analysis, time or relation, it 
may be cantiously said that a hyperglycemia is apparently more fre- 
quently reported than a hj^poglimemia. It is oh-\dous that such a state- 
ment is not decisive and no decisive statement can be drawn from the 
figures as given. However, if the various services will unite in a more 
standardized method of emplo 5 ’’ing blood-sugar determinations, as well 
in the clinic as in the house, and if the readings are correlated with the 
required observations, much infonnation of value would accumulate 
and a great deal of help in diagnosis and prognosis would be afforded 
the clinics. Nonprotein nitrogen was reported seldom except in ec- 
lampsia. As these stand, 12 of the 14 were between 30 and 40. Urea. 
As these estimations stand, of the 27 made in eclampsia, 24 were be- 
tween 16 and 30. Creatinine was reported more generally throughout 
the 3 stages. The values as they stand show a steady increase from 
the mild to the eclamptic stage. In the mild stage none of the read- 
ings are above 1.5. In the severe stage 5 in 17 were above 2.0. In the 
eclamptic stage 5 in 18 were above 2.0. One in the severe and 4 in 
eclampsia were between 3.5 and 5.2. Ui'ic Acid. Ten reports only. 

CO, 40-50 51-60 

Mild stage 3 of 3 reported 0 of 3 reported 

Severe stage 8 of 13 reported 5 of 13 reported 

Eclamptic 3 of 6 reported 3 of 6 reported 

Van den Burgh Test. — There were reported 22 severe and 10 eclamp- 
tic determinations, of which 2 Avere positive, 2 gave immediate direct 
reaction, and 2 delayed indirect reaction. Wassermann plus 4 once 
in the whole series, all but 43 reporting. 

Blood Counts. — ^Very feAV references to date and time, but a large 
number of reports, which making alloAvance for the increase of red 
cells said to be associated with pregnanes’" and for the increase of white 
cells in late pregnancy and early puerperium, seem to indicate that 
there is a moderate anemia in toxemia and a slight increase in the 
usual leucocytosis. 
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13. Dii^ration of Pregnancy . — The earliest noted appearance of toxe- 
mia was in one patient at the fourth month, this woman had 6 living 
children, one termination of pregnancy with twins for high blood 
pressure, disturbances of vision, etc. She was admitted during the 
fourth month with a blood pressure of 242/140 and continual head- 
ache. She was treated by elimination, followed by hysterectomy un- 
der local anesthesia, leaving the hospital in good condition. In 6 pa- 
tients the symptoms of toxemia appeared at the sixth month, in 60 at 
term and the remainder being scattered through the last two months 
of pregnancy. Only two cases are recorded of true puerperal eclamp- 
sia. Hydamnios was noted in 6 cases, oligohydramnios in one. Two 
patients had slight bleeding during pregnancy but in the entire 111 
there was but one ease of abruptio placenta, a somewhat significant 
fact. 

Position and Presentation . — In the entii'e series there were but three 
breech presentations, the remainder being vertex and there were two 
pair of twins. Fetal heart sounds wei’e noted as being present in 41, 
absent in 14, not recorded in 26. 

Treatment . — A survey of the treatment afforded the women in our 
series of cases disclosed a striking unanimity of opinion among Phila- 
delphia obstetricians as to the management of the toxemias of late 
pregnancy. In the mild cases elimination by means of colonic irriga- 
tion with large quantities of water, sweat baths, with purgation by 
magnesium sulphate. In the more severe eases the elimination treat- 
ment was continued with the addition of morphine with or without 
chloral, mapy of the reports using the term: “Stroganoff” or “modi- 
fied Stroganoff.” The intravenous use of glucose in 25 per cent solu- 
tion was very general, a majority of the patients receiving this. A 
much smaller number were treated with magnesium sulphate intra- 
venously in addition to sedation and elimination. Fifteen patients 
were treated with hepannone, but as the series has previously been re- 
ported by Dr. J. C. Hirst, the details will not be 'further considered in 
this suiwey. Venesection was employed in 7 patients, their systolic 
blood pressure being respectively 180, 180, 170, 176, 168, 220, 200 mm. 
The employment of inhalation anesthesia for the control of convulsions 
is not reported in a single case. 

After elimination and sedative treatment had been employed for vari- 
ous lengths of time, most of the obstetricians induced labor either bj’’ 
medical means (few) or by bougies and followed this in many instances 
for forceps extraction or version. There were no instances of ac- 
couchement force. Twenty patients were delivered by fox’ceps, 3 by 
version. Three women died undelivered. 

There were 67 spontaneous deliveries. There were 11 cesarean 
sections, 9 classical, 2 cervical, the indication being fibroma uteri 1, in- 
creasing toxemia without effaeement of cervix 7, contracted pelvis 2, 
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abinptio placenta 1. None of tbe mothers died, 3 infants were still- 
born, 1 died shortly after birth, a cesarean mortality of 0 mothers and 
40 per cent babies. 

EndrBesuU . — ^It has been stated that 6 mothers died, a mortality of 
5.4 per cent of the remaining 105, 25 are noted as shelving albumin in 
the urine after discharge from the hospital, while 10 retained systolic 
blood pressure of 130 or over upon delivery. 

Sixty-seven babies were alive and well, .31 were dead, and the fate of 
13 is not recorded, some of them being undelivei’ed when the patient 
left the hospital, not yet at term. The fetal mortality being 31.6 
per cent. 

CONCLUSIONS 

In the year 1928, 49 women, and in 1929, 36 women in Philadelphia 
died of the various toxemias of pregnancy as listed under Interna- 
tional Causes of Death, 148. This survey lists 6 deaths in 29 eclampsias 
alone, 14 of whom received prenatal care. Considering these facts, 
and likewise that the cause of toxemia is unknown, and finally consid- 
ering the state of the data of laboratory investigations just sum- 
marized, it may be suspected that the prenatal clinics are not func- 
tioning as efficiently as they should. It is recommended that ; 

1. The Chiefs of Obstetric Services exercise definite super'vusion and 
that they attend personally and frequently the prenatal clinics of their 
departments, so that: 

a. The clinics will profit by their knowledge and be inspired by 
their interest. 

b. Inefficient officers and nurses may be recognized early. 

c. The necessary routine will not degenerate into a mechanical and 
routine performance. 

2. Exclusive dependence on a rise in blood pressure to indicate the 
first evidence of toxemia be avoided. 

3. That more regular and more intelligent use of blood chemistry and 
other metabolic determinations as well as more complete uranalyses 
be employed in the clinic. 

4. History of preexisting nephritis, or toxemia in previous pregnan- 
cies should place the medical attendant upon his guard, since all cases 
in this series, presenting such histories, developed severe toxemia. 

5. Treatment of late pregnancy toxemia has become fairly stand- 
ardized in Philadelphia, the general rule being elimination, followed- 
bj’- a modified Stroganofif procedure should evidence of nervous irri- 
tability develop, and further followed by induction of labor and sur- 
gical delivery in the event of failure on the part of the patient to im- 
prove. Inhalation anesthesia to combat convulsions is no longer recog- 
nized as a part of the therapeusis of eclampsia. The use of glucose is 
routine in many clinics. In 11 patients subjected to cesarean section, 
there was no maternal mortality, an excellent record. 
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6. Tlie total mortality of 5.4 per cent is well on the low side in the 
management of this complication of pregnancy. A mortality of 21.5 
per cent of all women having convulsions or coma and a corrected 
mortality of 12 per cent of patients coming under observation only 
when moribund be excluded, is well within the limits of good treat- 
ment. The fetal mortality remains enormous, 31.6 per cent. In the 
light of our present knowledge this death rate cannot be gveatly re- 
duced and it would seem that the efforts of obstetricians should be 
directed toward means of preserving more of these infant lives. 

7. Patients recovering from preeclamptic and eclamptic toxemia, in 
general were discharged in good condition with hut slight evidences of 
permanent kidney or cardiovascular damage. True, nephritis toxemia 
left the patient with permanently damaged kidneys. 

Finally the committee begs to thank the members of the Philadelphia 
Obstetrical Society for their support and interest in this survey and 
to suggest that with further experience in conducting such studies, 
both on the part of future committees of investigation and of the con- 
tributors of ease reports, much valuable data may be secured upon 
other obstetric as well as gynecologic problems by this new plan of 
study. 

(For distnission, see •page 439.) 


Cullen, Tliomas S.; The Training of the Gynecologist. Brit. M. J. 2: 941, 

1929. 

Every gynecologist should have a fundamental knowledge of medicine; he should 
be an abdominal surgeon and have a thorough grounding in general pathology as 
well as in the pathology of the particular branch which is to become his life work. 

The method of training gynecologists at Johns Hopkins Hospital is as follows: 
Every year five of the graduating class are assigned to the gynecologic department. 
These men take histories, assist at operations, and work in the gynecologic and 
cystoscopic dispensaries. At the end of the year four of the men drop out, the 
fifth remaining with the department. The man thus promoted spends his second 
year in the study of general pathology. The third year he again returns to his 
specialty. He now describes all gynecologic material, supervises the cutting and 
staining of sections, and gives a detailed description of the histologic findings. He 
is also expected to work on special gynecologic problems. In his fourth year he is 
first assistant at operations, has general supervision of the wards and when the 
resident is away is in charge. In his final and fifth year ho has full charge of the 
department, and in addition to assisting the visiting surgeons he performs many 
major and minor operations himself. 


G. E. Hudson. 



THE TEACHING OP OBSTETRICS AND MATERNAL 

MQ-RT ATi TTY^- 

By Palmer Findley, M.D., Omaha, Neb. 

\V7E HAVE readied the first milestone of a new organization, an 

’ » organization devoted to the interest of obstetrics and gjmecology. 

We who have been concerned with the inception of this Association 
of Obstetidcians and Gjmecologists of the Central States were heart- 
ened beyond measure bj' the response to our call to a preliminarj^ 
meeting in St. Louis a year ago. More than 200 responded. The 
program presented by the St. Louis group was of the highest excel- 
lence and the demand for a peimianent organization was spontaneous 
and enthusiastic. 

I count it a rare privilege and a signal honor to be your first pre- 
siding officer and if this organization is to continue to function as it 
gives promise of doing, the group of men who constituted themselves 
as the committee on organization will have made a real and enduring 
contribution to the advancement of American Obstetrics and Gyne- 
cology. 

It was truly an unselfish move on the part of these men, for they all 
personally felt surfeited with society affiliations. It was solely in the 
interest of our specialtj'’ and of men in the Central States who are 
earnestly endeavoring to perfect themselves in the art and science of 
obstetrics and gjmecologj’’ that this Association was conceived. If ob- 
stetrics and gynecology are to keep step with the advance of medicine 
and surgery there must be opportunity for inspiration and self-ex- 
pression among the men who are devoting their lives to the specialty. 
Here in the midwest such opportunities have been lacking. Local, dis- 
trict, and state medical societies have failed to give any considerable 
recognition to obstetrics and gjmecology; our medical periodicals are 
limited in their scope and hence these men find it difficult to obtain 
space for their contributions. All this tends inevitably to retardation 
in development. It is to be hoped that this organization will supply a 
medium for self-expression and a source of inspiration for every man 
who is earnestly endeavoring to peiTect himself in the science and 
practice of obstetrics and gjTiecology. Those who constitute the 
charter membership of this group were selected because of their posi- 
tion of leadership in their respective localities — they are men who will 
be enriched by such contacts and will in turn refiect benefit upon the 
communities in which they live. 

•PresidenUal address presented at the Annual Meeting of The Central ^^sociation 
of Obstetricians and Gynecologists at Excelsior Springs, Mo., October 10, 1930. 

A porUon of this address Is necessarily deleted for lack of space. 


390 



FINDLEY: TEACHING OP OBSTETRICS AND MATERNAL MORTALITY 391 


This association has wisely associated gynecology with obstetrics. 
Throughout the Continent and to the north and south of us the two 
are almost uniformly combined in teaching institutions and in prac- 
tice. Here in the United States we find fully 80 per cent of all Deans 
of Medical Schools favor the combined chairs. Gynecology cannot 
and should not stand alone. Obstetric problems ai'e not solved until the 
mother is restored to a perfect physical state, no matter what the time 
limit may be. There can be no line of demarcation between an ob- 
stetric and a gynecologic service — ^it is folly to make such a distinc- 
tion. More than half of gynecology is the by-product of poor obstet- 
rics, it represents in large part the morbiditj’’ of obstetrics and to a 
very large degree is chargeable to lack of proper prenatal and post- 
natal supervision. 

In the Bulletin of the American Medical Association, June, 1930, we 
have the report of the Council on the resolution adopted at the Port- 
land meeting requesting an investigation of the teaching of obstetrics 
in the United States and further requesting that “the Council make 
such recommendations for inei’easing the clinical teaching hours as 
might be warranted by the results of its investigations.” In the re- 
port of the Council we are advised that the teaching of obstetrics has 
been tremendously improved since 1905 — this opinion being based 
upon the following data -. 

1. Announcements of medical schools show that all medical schools offering four 
years of instruction have regular staffs for the teaching of obstetrics. 

2 . The time devoted to the teaching of obstetrics on tlie average compares 
favorably with the time devoted to the teaching of surgery. 

3. In the "model curriculum," formulated in 1909 by the Committee of One 
Hundred, acting under the auspices of the Council on Medical Education, 650 
hours was assigned to obstetrics as compared with 680 hours for surgery. 

4. In the several complete tours of inspection of all medical schools, their 
rating in class A, B, or C depended, among other things, on the provision made 
by each school for instruction in obstetrics by means of (a) lectures or recitations, 
(b) the examination of patients in prenatal clinics, (c) the witnessing of the 
delivery of patients in demonstration clinics, and (d) the provision of opportunities 
of students to deliver maternity patients personally under supervision. 

5. Not only have the Council’s requirements been well met in the medical 
schools, but increasing numbers of maternity patients have become available 
whereby the recent graduates have been enabled to care personally for larger 
numbers of patients. 

6. Even ndth the great improvements secured since 1900, efforts for further 
improvement have not been relaxed. In the Council’s recent conference, for ex- 
ample, a special symposium on the teaching of obstetrics was arranged, in 
furtherance of Dr. Bloss’s resolution. 

From my pei'sonal correspondence with tbe beads of a number of 
obstetric departments, I am privileged to quote tbeir comments on tbe 
above resolutions: 
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Dr. Jennings Litzenberg of the University of Minnesota responds as follows: 
“1. Of course all medical schools, offering four years of instruction, have a regular 
staff for teaching obstetrics,- but the question is, how well trained are these staffs? 
Are they composed of men who have taken an extensive training in obstetrics, and 
how much time do they give to teaching? Also, how much of the staff is full 
time? 

“ 2 . I am doubtful if the second statement is correct. I am of the impression 
that if the investigation of the actual teaching of obstetrics would be carried on 
in the same manner as you did in other countries, some glaring discrepancies might 
be found between the teaching of surgery and obstetrics. 

‘‘3. If 650 hours are devoted to the teaching of obstetrics as compared to 680 
hours for surgery, according to the curriculum, this would be quite satisfactory. 
The question is, would an investigation, such as I have suggested above, sub- 
stantiate these hours? (I do not believe there is a school in the country that is 
devoting 650 hours to teaching obstetrics.) 

"4. Did the committee, in this investigation of all medical schools, investigate 
the clinical teaching and the amount of clinical material available for such teach- 
ing? Was the teaching usually lectures and recitations, or were there large num- 
bers of women to permit proper clinical teaching and for the students to deliver 
under proper supervision? 

“ 5 . I doubt that an investigation as thorough as the one you made, would 
substantiate the fifth statement that the council’s requirements were being well 
met by the medical schools and that the recent graduates have been able to care 
for a large number of patients. 

'*6. The council’s recent conference, in the symposium on the teaching of 
obstetrics, revealed that every speaker felt that the material and time for clinical 
teaching of obstetrics was entirely inadequate. 

“Personally, I am convinced that in all probability the number of so-called 
didactic hours given to obstetrics are quite adequate in most schools. There are 
in nearly all schools at least enough hours given for lectures, recitations, etc., but 
I doubt if the material available, for the teaching of students in clinical hours, 
is adequate. The report to me sounds entirely unconvincing and from my small 
knowledge of the teaching of some schools throughout the country, I do not feel 
that the subject of obstetrics is adequately taught clinically.” 

Dr. Fred L. Adair of the University of Chicago observes that: 

"With reference to number 1, it is undoubtedly accurate that all medical schools 
offering a four-year course have a regular staff for the teaching of obstetrics. 

“I am skeptical about the accuracy of number 2, and doubt very much if the 
time devoted to the teaching of obstetrics compares favorably to the time devoted 
to the teaching of general surgery. 

"With reference to number 3, I believe we could find no basis for objection 
to the assignment of practically an equal number of hours to obstetrics and surgery, 
but my impression is that most schools are not living up to this ’model cur- 
riculum. ’ 

"In regard to number 4, I believe the four criteria for rating schools, so far 
as obstetric instruction is concerned, are all good. I believe, however, there should 
be added to these, (e) manikin course, and (f) postnatal clinics. 

"With reference to number 5, I think it is undoubtedly correct that medical 
schools have made improvement in their obstetric teaching and that the number of 
maternity patients available for observation is increasing. The provision is, how- 
ever, still inadequate for the adequate preparation of the students for the practice 
of obstetrics. 

“Number 6 is very commendable, and I am pleased to know that a great deal 
of attention is being given by the Council on Medical Education to the teaching 
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of obstetrics. There is no doubt that the teaching of obstetrics has greatly im- 
proved in the last twenty years. 

'‘It is probably true that much of the obstetrics which students see is either 
pathologic or operative. What the students really need for ordinary practice is 
ability to conduct the usual obstetric cases and to recognize pathologic conditions 
rather than an opportunity to observe and learn major obstetric procedures, which 
should in so far as possible be reserved for institutions and placed in the hands of 
especially trained men.” 

Rudolph Holmes, of Northwestern University, expresses the conviction that “the 
didactic teaching may be ever so strong, but the contact with patients in a truly 
organized pre- and postnatal clinic and maternity are lacking in almost every 
center. As a result most men graduate with a very scant knowledge of clinical 
obstetrics." Holmes is of the impression that “obstetrics is not taught as com- 
prehensively as are medicine and surgery" and expresses the hope that the White 
House Conference will aid in solving the problem. “In the meanwhile," he adds, 
“there is something wrong in our teaching of obstetrics." 

Dr. Prank Lynch of the Hniversity of California writes that “Since the Council 
of Medical Colleges has clearly shown that they have not yet accepted our problem, 
I feel the matter is up to the state boards. Thus far every state board in the 
country has kept step with the medical schools, modifying their licensing examina- 
tions so that they may correspond to the courses given in medical colleges, yet 
they do not realize that when one is licensed by a state examining body, they are 
turned loose to do anything that they feel like attempting in their practice. Por 
many years I have felt that the public will not be properly protected until a prac- 
titioner is licensed to practice in definitely specified subdivisions in medicine. Thus 
one might take an examination which would license him to practice as a general 
medical man without doing surgery or obstetrics without showing any more evidence 
of apprentice training than would be obtained in his degree from the medical 
school. On the contrary, I believe that no state board should confer the right to 
practice obstetrics or surgery to anyone who has not had a proper apprentice- 
ship. In obstetrics, I believe this means an apprenticeship which would give the 
student an opportunity of attending a minimum of 100 women in confinement to- 
gether with proper prenatal and postnatal care. 

“This conclusion has been forced on me since in a review of our work we find 
that our incidence of midforceps or high forceps is one to 34 cases, that is, if the 
student is to see anything more than low forceps or breech extractions, he must 
plan for at least 50 cases. There is no doubt whatsoever but that a student who 
has seen only low forceps and who attempts the extraction of an occiput posterior 
in transverse arrest and fails, the next time will turn to cesarean section which, 
unless he has had an apprentice training, he should not undertake. There is 
nothing new in this observation nor in our thought that an apprentice training is 
necessary. The fact that it has safeguarded the public in the countries in which it 
is attempted is well evidenced by the obstetric situation in the Scandinavian coun- 
tries. ’ ’ 

Hr. A. M. Mendenhall of the Hniversity of Indiana gives the encouraging report 
that the department of obstetrics in Indiana has been given practically double time 
for teaching. “I am," he writes, “much enthused over the bloc system which 
I have adopted here and a copy of which I sent you a few weeks ago. Every 
twelve students have six weeks during which time the whole time is given to ob- 
stetrics. We have gotten this into the curriculum in addition to the regular 
lectures, recitations, quizzes and clinics. This is a step forward, but we need a 
few more steps. More time should be allotted to obstetrics than to surgery. A 
beginner in practice does much more obstetrics than he does surgery. He should 
be thoroughly taught those things which he is most likely to be called upon to do. 
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and whicli can be easily shown to be general medicine, obstetrics and a small 
amount of minor surgery. I agree with this but would add that a very careful 
supervision home delivery service by a student is advantageous but if he is merely 
allowed to act as a stork and is not followed up by competent teaching, it is poor 
obstetric pedagogy.” 

The only criticism offered by Dr. Barton Hirst of the University of Pennsylvania 
is with reference to the use of hours assigned to instruction in obstetrics. He 
much prefers the European system of blocks of time. 

Dr. Joseph DeLee of the University of Chicago is of the opinion that “while 
theoretical instruction may be enough — ^practical work on patients and research 
are both as yet deficient.” 

Dr. Percy W. Toombs of the University of Tennessee writes: “1 am importuned 
daily to teach my students operative obstetrics. I believe students should be taught 
normal obstetrics during their collegiate course and given only the most essential 
of emergencies in obstetric practice. I believe operative obstetrics should be given 
in a postgraduate course just as the refined technic of the various specialties in 
general surgery are now given. 

“Does the general practitioner of medicine enter the special field of eye, ear, 
nose and throat or that of specialized abdominal surgery without special prepara- 
tion? If he does not why should he be allowed the privilege of bartering human 
life at its very beginning without preparation? 

“Until provision is made in the curricula of medical schools for such prepara- 
tion the present distressing high rate of mortality will continue. If there is to 
be any reduction in maternal mortality there must be a more widespread knowledge 
and clearer understanding of the importance of the principles underlying proper 
obstetric care. 

“Witli proper supervision of the pregnant woman the lives of many mothers 
would be saved who are otherwise sacrificed upon the altar of maternity.” 

Dr. L. A. Calkins of the University of Kansas writes: “It seems to me that 
the statement of the Council in the Bulletin of June, 1930, is quite inadequate 
and does not give the matter anything like its due consideration. Inasmuch as 
the obstetrics of the future is going to be more and more in hospitals, it seems 
to me that medical students should have considerable more obstetric training as it 
is done in hospital practice. It is very much easier to provide adequate instruction 
from the hospital cases than it is for outside deliveries. We are also badly in 
need of opportunities for postgraduate instruction in this country.” 

Dr. E. D. Plass of the University of Iowa finds the report of the Council so 
general that he fails to see any value in it. To provide more adequate clinical 
facilities Plass would have our schools affiliated with maternity hospitals — to do 
this “artificial barriers must be broken down or extended.” With less- than a 
delivery a day, Plass finds that he is lacking in clinical material for the instruc- 
tion of his students. 

“I agree with you,” writes Dr. Jeff Miller of Tulane University, “that in 
spite of the improvement, there should be no relaxation in the efforts of the various 
organizations to continue the improvement, for there is still room for it. Any 
specialist who sees complicated and badly managed cases knows that, and any 
man who has had, as I had for many years, a service in a public hospital devoted 
to that sort of case, wonders if things are really any better. A ward of that 
variety gives much food for thought. Certainly there is no subject in which the 
young physician so much needs training, for he still gets a large part of his 
practice in the first years from maternity cases, and he is still too much inclined 
to treat them as all in the day’s work rather than as conditions which need 
his best efforts and which may in a moment develop complications of the utmost 
gravity. On the other hand, I think we should emphasize without ceasing the fact 
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that the majority of labors are not pathologic but physiologic, and that it is the 
first task of the physician to keep them normal.’' 

Dr. Franklin S. Newell of Harvard University writes as follows: 

"The copy of the report of the Council of the A. M. A. on the teaching of 
obstetrics seems to me to say very little. My own impression is that since ob- 
stetrics came to be considered a specialty, even though it is recognized as one of 
the fundamental clinical subjects, more and more time is devoted to surgery and 
less and less to the teaching of obstetrics. I will admit that we have much more 
chance for clinical teaching than we used to. We have in the third year ten days 
to two weeks devoted to district work where the men do nothing else, and we 
have four weeks in the fourth year where the men give their full time to ob- 
stetrics. On the other hand, we have only thirty-six hours for lectures and demon- 
strations where we had ninety-six hours when I was a student. I do not believe 
that the theory of normal obstetrics and the complications can be properly dem- 
onstrated to a class in thirty-six hours, and I think that the theory should be 
driven home very thoroughly in the second and third years so that the men can 
appreciate their clinical work. 

"All of our clinical departments have had their didactic teaching hours cut in 
the last two years so that more time could be devoted to clinical work in the 
hospital. All of these hours which have been saved by cutting down the number 
of lectures, demonstrations and recitations have been added to the clinical teaching 
of medicine and surgery, and none of it has gone to obstetrics. Perhaps we have 
been better organized than the other departments or at least organized at an earlier 
date and we may not need the increase in time as much as they do, but in the 
last few years we have been definitely cut for the benefit of the other departments. ’ ’ 

Dr. Sproat Heaney of Bush Medical College, Chicago, expresses surprise at the 
report of the Council on Medical Education and says: 

"I have no doubt at all that obstetrics is well taught didactically in all med- 
ical schools. The great difficulty in America, however, is the deficiency in clinical 
teaching and the paucity of clinical beds for obstetrics. Internal medicine and 
surgery almost everywhere have sufficient beds for the thorough teaching of clinical 
medicine and clinical surgery. Hardly anywhere are there enough beds to teach 
obstetrics as it should be taught. The clinical teaching of obstetrics is relegated 
to the Out-Patient Department and when objection is made to this the non-obstet- 
ricians say, ‘Obstetrics should be taught in the homo because most mothers are 
delivered in their homes.’ Delivery in the home is not objectionable except that 
the teaching is done by the externe while the professor of obstetrics and the 
well-trained instructors in consequence have little to do with the clinical teaching 
of their branch. Why should surgery and medicine be properly taught by experts 
while the clinical teaching of obstetrics is delivered over to the most ignorant 
members of the obstetric staff? 

“Furthermore, obstetrics should have more than its normal ‘proportion of 
clinical beds.’ Ever}’ medical case and every surgical case is per se pathologic 
and abnormal while the obstetric cases are mostly normal and it requires so many 
cases before the student meets an abnormal case.’’ 

Dr. John Polak of the Long Island College and Hospital expresses dissatisfac- 
tion with the report of the Council in that it has failed to meet the issue squarely. 
He is of the impression that in GO of the 78 medical schools in the United States, 
prenat.al clinics arc lacking or of doubtful character and adds: "There is no 
question that there is and has been great improvement in the teaching of ob- 
stetrics since 1900, but the whole thing is so poorly arranged and so belittled 
that the students do not get the impression that obstetrics includes a knowledge 
of medicine, pathology, physiology, biochemistry, serology as well as surgery. If 
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every school would adopt the plan of instruction mapped out at the Chicago Con- 
ference the whole plane of obstetric teaching would be elevated.” 

Dr. Brooke Bland of Jefferson Medical College, Philadelphia, has developed 
within a period of five years one of the best departments of obstetrics in the 
country. B!e has the following to say: 

“In Jefferson something more than 200 hours are devoted to instruction in 
obstetrics and gynecology. This does not include the work done in the Out-Patient 
Service, the time spent in witnessing ten to twenty deliveries in a Lying-In Hospital, 
covering a period of one week, nor witnessing deliveries in their senior year, in our 
Maternity. I believe that the statement made is somewhat in error. I do not 
believe there is any medical school in the United States that devotes 650 hours 
to the teaching of obstetrics and gynecology, nor do I believe it is necessary to 
set apart that much time for the consideration of the subject. I do not believe it 
possible to devote 650 hours to the study of obstetrics in a college curriculum. I 
cannot conceive how it would be possible to arouse interest in the student and 
make so long a time attractive. 

“I find that all the suggestions submitted are followed in my Department at 
Jefferson, except the provision of opportunities for students to deliver maternity 
patients personally. I do not think this is a wise course. I would hesitate to 
adopt it in my department. I believe that more harm than good, especially for 
the patient, would follow the procedure. An obstetrician cannot be made in the 
classroom, regardless of the number of hours devoted to obstetric instruction. I 
would go further and say that entirely too much time is devoted; to_the teaching 
of major surgery and certainly some phases of the subject that nine students out 
of ten will never have occasion to practice. 

“Unquestionably the facilities for teaching obstetrics have been enlarged tre- 
mendously during the past few years and I am quite convinced that the Jnen 
graduating today are better prepared than any time in the history of obstetrics, 
in our country.” 

We appreciate the interest the Council has manifested in our prob- 
lem, but we frankly dissent from some of their deductions. We grant 
that there has been much improvement in the teaching of obstetrics 
since 1905 but the progress made has not been commensurate with that 
made in the teaching of medicine and surgeiy in the same period of 
time. There is evidence on every hand that obstetrics is receiving 
more favorable consideration at the hands of our teaching institutions. 
Larger clinical facilities are being provided and more and more stress 
is placed on clinical instruction in obstetrics. But the teaching of 
obstetrics in our medical schools has lagged far behind that of surgery 
and medicine and even that of some of the minor subjects. Once the 
governing board of our teaching institutions become cognizant of the 
axiom that it is the business of our undergraduate medical schools to 
prepare their students for the general practice of medicine, there is 
little difficult 3 =' in bringing about a more generous consideration of the 
need for more and better clinical instruction in obstetrics. 

It is gratifying to learn from the report of the Council that the an- 
nouncements of medical schools offering four years of instruction 
reveal that all have regular staffs for the teaching of obstetrics. It had 
not occurred to us that the announcements of our schools would fail 
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to list a teaching faculty in obstetrics — such an omission would be 
needless economy in space and printer's- ink, 

■ The statement that the time devoted to the teaching of obstetrics 
compares favorably to the time allotted to the teaching of surgery is 
a finding of the Committee of the Council that is misleading. A few 
years ago the ratio of teaching hours in surgery as compared with 
obstetrics Avas as 4.5 is to 1. It is now about as 2 is to 1 — ^this is prog- 
ress. Furthermore, it is contended that it is not a matter of numbers 
of teaching hours but leather of how the teaching hours are' employed. 
It is our contention that as compared with surgery the teaching of 
clinical obstetrics is woefully lacking in the major portion of our medi- 
cal schools. Not less teaching of theory but more clinical teaching is the 
need of obstetrics. 

We do not need to look to our less favored institutions alone for 
verification of our contention. There are schools in the United States 
of the highest order Avhere clinical sui’gery is provided for in over- 
abundance and where clinical obstetrics receives scant recognition. A 
recent visit to one of our foremost teaching institutions revealed a 
magnificent hospital of a thousand beds, Avith space and equipment for 
the clinical teaching of sui*gery that is unexcelled,. Avhile obstetrics is 
relegated to an antiquated outbuilding where students do not Iiave 'suBS- 
cient material at their disposal to proAude sufficient cases for cA’^en a por- 
tion of the student body. Here thei’e are eight admissions to the sur- 
gical department to one to the obstetric department. ExcelleilD didac- 
tic instruction is given by a faculty of the highest order J>ut the lack 
of clinical material falls far short of the minimum requirfements. And 
this in an institution that has four times the number of clinical beds 
required for teaching puiqioses. 

I refer to this institution as a striking illustration of the inadequacy 
of clinical teaching in obstetrics and such examples are not excep- 
tional. It is difficult to understand hoAv in “the scA’^eral complete toui*s 
of inspection of all medical schools” the lack of prenatal instruction 
and the sparsity of clinical facilities in obstetrics in most of our teach- 
ing institutions could haA^e escaped the notice of the inA^estigators. It 
is heai-tening to note in the report of the Council that their efforts 
looking to the fuiTlier improvement in the teaching of obstetrics have 
not been relaxed. It is our cherished Avish that the future efforts of 
the Committee on Medical Education Avill not be as aborth'e as in the 
instance just disclosed. I am indebted to Rudolph Holmes for the infor- 
mation that no obstetrician served on the committee of the Council — 
this I have since verified. The department of obstetrics had no friend 
in court, no one to plead its cause and judging from the bi'CAuty and 
OA'asiA'eness of the report the Avhole matter Avas none too seinously 
taken. 
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We will hope for better results in the future and. we are not dis- 
heartened in contending for a square deal for obstetrics. Progress has 
been made and the good work will go on until obstetrics receives its 
just recognition. 

446 Aquila Court. 


AN ANALYSIS OP 128 INTERPOSITION OPERATIONS 

By Paul Meshberg, M.D., Philadelphia, Pa. 

(From the Gynecological Service of the Mt. Sinai Eospital) 

^ j ’HIS paper is based upon an analysis of 128 interposition operations 
performed for prolapse of the uterus at the Mt. Sinai Hospital, 
covering a period of eight years from 1922 to 1929 inclusive. 

The 128 patients upon whom interposition operations were done 
were taken from two gjmeeologic services: 46 cases from the service 
of the late Dr. John Cooke Hirst, and 82 cases from the service of Dr. 
Charles Mazer. 

AGE 

The youngest patient was twenty-four years old, the oldest sixty-five 
years. The average age of this series was forty-two and thirty-two 
hundredths years. 

Table I. Age 


6 patients were between 24 and 30 years old 

19 patients were between 30 and 35 years old 

36 patients were between 35 and 40 years old 

39 patients were between 40 and 50 years old 

23 patients were between 50 and 60 years old 

5 patients were between 60 and 65 years old 


Table II. Symptoms 


CASES 


Sensation of prolapse 88 

Urinary frequency 58 

Backache 41 

Pain in. lower abdomen 39 

Leucorrbea 29 

Menorrhagia, metrorrhagia, dysmenorrhea 23 

Dragging sensation in pelvis 22 

Incontinence of urine 11 

Sacro-iliae pain 10 

Kectal complaints 4 

Pruritis vulvae 3 

Constipation 2 


The symptoms usually complained of in this series were sensation 
of prolapse, urinary frequency, incontinence, backache, pain in lower 
abdomen, leucorrbea, dragging sensation in pelvis, dysmenorrhea, 
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metrorrhagia, menorrhagia. Of these symptoms, the most complained 
of was sensation of prolapse, the next was nrinary frequency. 

The symptom of constipation is recorded in this series in only two 
cases, while other authors report this symptom in a greater percent- 
age of cases. It is possible it was either overlooked, or the patients 
did not lay stress on it. 


PATHOLOGY 

Among the pathologic findings there were prolapse of first, second, 
and third degree, cervical erosions, cervical polyps, external and in- 
ternal hemorrhoids, and retroversions. 

Table III. Pathology 



CASES 

Prolapse: 

First degree 

29 

Second degree 

73 

Third degree 

26 

Cervical erosions 

21 

Cervical polyps 

4 

Hemorrhoids, external and internal 

14 

Retroversions 

9 

Abscessed kidney with stones 

1 

Uterine subserous fibroids 

2 

Ventral hernias 

2 

Diabetes 

2 

Orthopedic deformity 

1 

OPERATIONS 


Watkins’ interposition operation was done in 

122 instances, modi- 

fied Watkins’ in 5 instances, Wertheim’s in one. 

Table IV. Operations 


CASES 

Watkins’ interposition 

Modified Watkins’ 

122 

5 

Wertheim’s operation 

1 

Amputation of cervix 

92 

Curettage 

50 

Hemorrhoidectomies 

14 

Perineorrhaphies 

128 

Ligation of tubes 

37 

Myomectomies by vagin.al route 

2 

Appendectomy 

1 

Exploratory laparotomy 

1 

Correction of ventral hernia 

2 

Plication of vesical sphincter 

2 


The 'Watkins’ interposition operation was done on patients near 
menopause or past that age, and the modified operation was done on 
patients of childbearing age and below thirty years of age, wliere 
future pregnancies were considered. The tubes in these cases were 
not ligated. The modification consists in placing the first suture at 
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the level of % an inch below tubal insertion on anterior uterine wall 
and through vaginal fascias about % distance from urethra to cervix, 
not bringing the uterus through the peritoneal opening made. 

The Wertheim’s operation was done in one instance only because 
it was found on doing laparotomies on a few patients after they had 
had a Watkins' interposition operation some time before, the anterior 
peritoneal flap was flrmly adherent to the uterus posteriorly, just as 
if it had been sutured to it. 

Every one of the 128 patients had a perineorrhaphy. 

The tubes were ligated in all patients near the menopause and 
where no more pregnancies were desired. In patients past menopausal 
age, the tubes were left alone. In patients, where future pregnancies 
were desired, the tubes were not touched and a modified Watkins’ 
interposition operation was performed. 

There must be some discrepancy in the figures reported in this 
series, as eleven patients complained of incontinence and only 2 had 
plications of vesical sphincter. Undoubtedly some by mistake were 
not recorded. The number of amputations of the cervix here re- 
ported is also small, as practically every patient who had a prolapse, 
had an amputation of the cervix with the interposition operation. 

As a rule, the invariable procedure in the correction of prolapse of 
the uterus at the Mt. Sinai Hospital in every instance is amputation 
of cervix, Watkins’ interposition operation. Hager’s perineorrhaphy, 
ligation of tubes if near menopause, plication of vesical sphincter if 
there is incontinence, and curettage if metrorrhagia, menorrhagia, or 
dysmenondiea are present. 

Some patients had in addition to the interposition operation, some 
other operation at the same time. Two patients had myomectomies 
through the vaginal route, one had an appendectomy, one an explora- 
tory laparotomy, 2 had correction of ventral hernias, 14 had hemor- 
rhoidectomies at the same time the interposition operation was done. 

COMPLICATIONS 

The most troublesome complication was postoperative cystitis. 
Others are apparently more fortunate in this respect; their percent- 
age of cystitis is much smaller. This can be explained by the fact, that 
most of the patients in this series were Jewish women, highly emotional, 
unable to void voluntarily while Ijdng in bed. Almost every patient, 
with few exceptions, had to be catheterized several times a day for 
a few days after the operation, and some of them every day until 
they were able to stand on their feet. This resulted in a great num- 
ber of bladder infections. Lately we started to use an indwelling 
mushroom catheter; this does away with frequent catheterizations, 
but does not prevent bladder infections. 

We lay much stress on bladder infections, no case is overlooked. A 
catheterized specimen of everj’- postoperative patient having had an 
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interposition operation was sent to tlie laboratory every third day 
and if the report came back with over 6-8 W. B. C. per high power 
field from a centrifuged specimen of urine, that patient was consid- 
ered having cystitis. All patients with cystitis had bladder irriga- 
tions daily with 1 :4000 silver nitrate solution until they cleared up. 

One patient developed an acute attack of cholecystitis while re- 
cuperating from the interposition opei*ation and had to have a cho- 
lecystectomy. Another patient unfortunately developed a pulmonary 
embolism and died. 

Table V. Complications 


CASES 

None 

46 

Cystitis 

71 

Suture infections 

5 

Phlebitis 

4 

Pneumonic 

3 

Shock during anesthesia 

2 

Parametritis 

1 

Pyelitis 

1 

Cholecystitis 

1 

Pulmonary embolism and death 

1 


STAY IN HOSPITAL 

The lowest number of days of stay in hospital was fifteen days, the 
highest was sixty-four days, the average number of days was twenty- 
two. The complications developing after the operation were respon- 
sible for the patient staying in the hospital longer than fifteen to 
seventeen days, which is the usual number. One patient on Dr. 
Mazer’s service had a nephrectomy first and two weeks later had an 
interposition operation. 


MORBIDITY 

Any rise in temperature above 99° F. was considered as morbidity. 
. Table YI. Morbiditt 


CASES 

None 






33 

Between 

99° 

P. 

and 

101° 

P. 

67 

Between. 

99° 

P. 

and 

102° 

P. 

13 

Between 

99° 

P. 

and 

103° 

P. 

7 

Between 

99° 

P. 

and 

104° 

P. 

3 

Between 

99° 

P. 

and 

105° 

P. and above 

2 


END-RESULTS 

The end-results were obtained in the following ways: 

1. Through the records of the gynecologic clinic for clinic pa- 
tients. 

2. By direct examination of patients in the gynecologic clinic or 
in the office when possible. 
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3. Through, the office records of Dr. Charles Mazer for his private 
patients. 

4. Through letters mailed to patients in which they were requested 
to come for an examination and if unable to come to answer certain 
questions pertaining to the result of the operation. 

Of the 128 patients, 92 were traced, one died, and 35 were untraced. 
Of the 92 traced patients, 83 had good anatomic results, 3 fair, and 6 
had failures. 

The 3 patients with fair anatomic results had recurrences of recto- 
celes, but the prolapse was cured. Adding the 3 fair to the 83 good, 
there is a total of 86 patients cured anatomically or 93.5 per cent, and 
anatomical failures 6.5 per cent. 

Symptomatically 71 patients had good results, 14 fair, and 7 had 
bad results. Of the 14 patients with fair symptomatic results, 11 com- 
plained of urinary frequency, 3 of urinary frequency and incontinence, 
one of backache and sacroiliac pains. One patient was symptomati- 
cally worse than before the operation although the anatomic result 
was good. 

Of the total 92 eases traced, 68 had good anatomic and good symp- 
tomatic results, 3 patients had fair anatomic and good symptomatic 
results, 14 patients had good anatomic and fair symptomatic results, 
one patient had good anatomic, but poor symptomatic results, 6 pa- 
tients were failures anatomically and symptomatically. 

If we consider the patients with fair symptomatic results as cured, 
because all of them had minor complaints and the prolapse was cured, 
adding the 71 cases with good symptomatic results to the 14 cases with 
fair results, we will have a total of 85 patients cured symptomatically. 
This leaves 7 patients with poor symptomatic results as failures or 7.6 
per cent failure symptomatically. 

TRACING TIME 

The length of time elapsed since the operation up to the date the pa- 
tients were last seen varied from three months to eight years. 


Table VII. Tracing Time 


months to 1 year from 

year to 2 years from 

years to 3 years from 

years to 4 years from 

years to 5 years from 

years to 6 years from 

years to 7 years from 


40 patients 
11 patients 
7 patients 
7 patients 
9 patients 
5 patients 
9 patients 
4 patients 


traced 

traced 

traced 

traced 

traced 

traced 

traced 

traced 


between 

between 

between 

between 

between 

between 

between 

between 


date 

date 

date 

date 

date 

date 

date 

date 


of operation 
of operation 
of operation 
of operation 
of operation 
of operation 
of operation 
of operation 


The majority of women operated upon in this series belonged to 
the poor class, and as soon as they came home from the hospital they 
started to work, putting the recently performed operation to a severe 
test. Therefore, if in those patients who were examined three months 
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after tlie operation, good results were found, undoubtedly the opera- 
tive results must be good even a few years later. 

There was no difficulty in tracing all those patients reported in this 
series with some symptomatic or anatomic complaints, because they 
usually came in voluntarily for examination and expecting to be 
treated, feeling that the surgeon did not complete his work and owes 
them more treatments. Everyone with some complaint usually came 
in two or three weks after being discharged. As a matter of fact 
every patient upon discharge was instructed to come for an examina- 
tion six weeks later either to Dr. Mazer’s office, or to the gynecologic 
clinic, or to the family physician who referred the case for an opera- 
tion, and if the results were found good, they were further instructed 
to come back if any complaint arises. It was impossible to miss par- 
tial or complete failures. 

Some difficulty was met in tracing those patients with good anatomic 
and symptomatic results, as some of them receiving the letter to report 
for an examination answered they do not see any necessity to come, 
because they feel all right and there is nothing wrong with them. 

Of the 35 untraced patients, 20 changed their addresses and could 
not be located, the other 15 did not respond. 

DISCUSSION 

Reviewing the literature for the last ten years on correction of prolapse 
of the uterus and end-results of such corrections, I found that no mat- 
ter what form or method of an operation a surgeon selected for the 
correction of prolapse of the uterus, the average failure among dif- 
ferent surgeons, at different hospitals, was between 10 and 12 per cent. 
In other words, each surgeon gets practically the same results, al- 
though he does it differently than the other. 

It is not the writer’s intention to criticize any form of operation for 
prolapse of the uterus nor to praise, but to bring facts as they are 
and to be taken at their worth. 

Some gynecologists claim that the Watkins’ interposition operation 
is the best for prolapse of the uterus on women near or past meno- 
pause, provided the uterus is not too large nor too small, and there is 
no pelvic inflammation. Other surgeons condemn it and under no cir- 
cumstances would perform this operation, they resort to ventrosus- 
pensions or ventrofixations followed by a vaginal plastic. Are these 
men right or wrong? 

I believe that they are right, because the best operation for prolapse 
of the uterus is the one that gives success to the individual surgeon. 
One form of an operation for prolapse of the uterus may be a success 
in the hands of one surgeon, at the same time, the same operation 
and the same technic may be a failure in the hands of another surgeon. 

To the gynecologists of Mt. Sinai Hospital, Watkins’ interposition 
operation is the most logical and simple operation for prolapse of the 
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uterus, in selected cases near or past the menopause and when the 
uterus is not too large or too small. 

SUMMARY 

1. There were 128 interposition operations performed at the Mt. 
Sinai Hospital on two gynecologic services from 1922 to 1929 inclusive. 

2. Ninety-two patients were traced, one died, and 35 patients were 
untraced. 

3. Of the 92 eases traced, 83 were successful anatomically, 3 cases 
partially successful, 6 cases were failures or 6.5 per cent failures 
anatomicalljL 

4. Of the 92 patients traced, 71 eases were successful symptomati- 
cally, 14 partially successful, and 7 cases were failures, or 7.6 per cent 
failures symptomatically. 

5. The 14 patients partiallj’^ successful symptomatically complained 
of one or two minor symptoms but the prolapse was cured, or 15 per 
cent partial success symptomatically. 

6. The average failure of all forms of operations for prolapse of the 
uterus among different surgeons was from 10 to 12 per cent. 

The writer wishes to acknowledge the kindness of Dr. Charles Mazer for helping 
him to trace the private patients and allowing him to utilize the office records. 
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A SIMPLE, KAPID PROCEDURE FOR THE LABORATORY 
DIAGNOSIS OF EARLY PREGNANCIES 

By Maurice H. Friedman, Ph.D., and Maxwelu E. Lapham, M.D., 

Philadelphia, Pa. 

(From the Department of Physiology, University of Pennsylvania — With the Co- 
operation of the Department of Ohstetrics, University 
Hospital, Medical School) 

A n examination of the work of Louria and Rbsenzweig,^ Broulia 
and Simonet,^ Erhardt,^ and Bruhle^ could hardly fail to convince 
one that the test for pregnancy described by Zondek and Aschheim’" 
is of great practical value. Yet this test, admirable though it is, has 
some distinct disadvantages, one of which may make it impractical in 
a laboratory or hospital not closely affiliated with some university or 
institute. To perform the Zondek-Asehheim test it is essential to be 
in a position to command a ready supply of immature mice weighing 
from six to eight grams. If a large breeding colony of mice is not 
easily available, some difficulty might be encountered in procuring 
suitable animals at the time a test was desired. Moreover, even if one 
had at hand enough of the immature mice to answer the calculated 
requirements for a given week, and, for some reason or other the num- 
ber of samples submitted fell below expectations, the unused animals 
would soon mature beyond their usefulness, so that another group of 
the immature animals would have to be gotten. 

It is believed that the procedure to be outlined here obviates this 
difficulty as well as some others inherent in the Zondek-Aschheim pro- 
cedure. Our method rests upon three fundamental facts : 

1. The ovaries of an isolated, unmated female rabbit contain neither corpora 
lutea nor corpora hemorrhagica, inasmuch as the rabbit does not ovulate spon- 
taneously, but only after coitus. 

2. The urine of pregnant women contains some substance, or substances, which 
simulate in their biologic effects the anterior lobe of the pituitary. 

3. The ovary of the rabbit quickly responds to the injection of these substances 
by the formation of corpora lutea or corpora hemorrhagica. 

The first fact has long been known, and has been used to advantage 
in the study of the reproductive activities of the rabbit.® The second 
fact, namely, that the urine of pregnant women contains the biologi- 
cally active substances, was reported by Zondek and Aschheim, and 
is utilized by them in their test for pregnancy. That the ovary of the 
rabbit would respond promptly to the injection of urine from preg- 
nant women was noted in some studies on the mechanism of ovulation 
in the rabbit,^’ ® and confirmed by Jares® and by Hill and Parkes.^® 
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TECHNIC 

The materials and equipment necessary for the performance of the proposed test 
are: (1) an ordinary bedpan specimen of urine, (2) a five c.c. syringe, and (3) 
an unmated, mature female rabbit. The urine is injected intravenously thrice daily 
for two days in 4 c.c. doses. Forty-eight hours after the first injection the rabbit 
is kUled. If the ovaries contain either fresh corpora lutea or large bulging corpora 
hemorrhagica, the reaction is positive and the patient who furnished the sample 
is presumably pregnant. If the ovaries contain neither corpora lutea nor corpora 
hemorrhagica, but only clear, unruptured follicles, regardless of their size, the 
reaction is negative. 

A. Tlie selection and maintenance of rabbits . — Inasmuch as the period of gesta- 
tion in the rabbit is from thirty to thirty-two days, one may be certain that adult 
females strictly isolated from males for this period of time will not be pregnant, 
and that their ovaries will not contain either of the structures which characterize 
a positive reaction. Tet, if a number of females are kept together, it is possible 
that one doe may be “hopped” by another in heat and enter a period of pseudo- 
pregnancy which would last for about twenty days.® It is desirable, therefore, 
that the females be kept isolated not only from males, but from other females 
as well by placing them in individual cages. It is not a difficult matter to arrange 
with a rabbit dealer to have, a sufficient stock of females kept isolated in just such 
fashion for the desired period. 

If by any chance, this is found difficult to arrange, one may buy adult females 
indiscriminately on the market and immediately place them in separate cages. After 
an interval of three weeks one can easily determine by palpation which of the rabbits 
axe pregnant. Those that are found to be not pregnant at this time may be 
used immediately. In the event that some of the animals deliver young during 
this period of isolation, they may be used within twenty-four hours after parturition. 
Indeed, an animal that has just delivered a litter is a most desirable animal for 
the test. 

In case, one has not had opportunity to isolate the rabbits for the desired period, 
and it is found necessary to perform a test, it is safe to use a rabbit that has 
been isolated in the laboratory for only eight or ten days. Even if the rabbit 
in question had had coitus just before it was obtained, the corpora lutea of preg- 
nancy or pseudopregnancy would then be at least eight or ten days old, and could 
not be confused with the fresh corpora lutea or corpora hemorrhagica produced by 
the injections of an active urine. 

Briefly, then, one may safely use all rabbits that are not demonstrably pregnant 
at the end of three weeks of isolation. In time of stress it will not cause con- 
fusion to inject a rabbit that has been isolated for only ten days, since the autopsy 
will disclose either that the corpora lutea are fresh, having been produced by the 
injections, or, that the injected animal was pregnant or pseudopregnant, in which 
case the result of the test might be discarded and another animal subjected to the 
injections. 

It is understood, of course, that once the rabbits have been isolated for a 
sufficient length of time, they may be used at any time afterward. 

B. The storage of the samples and the injections . — It is desirable to place the 
specimens on ice soon after collection. After the urine has become cooled a 
precipitate is likely to settle. If the urine is filtered while cold the 
precipitate may be removed without causing a noticeable loss of potency of the 
sample. Before each injection it is necessary to warm the sample in hot water 
for a few minutes so as to prevent shock to the animals. One must guard against 
overheating of the urine, however, for prolonged heating at 45° C., or more will 
decrease the potency of the specimen. After each injection the urine should be 
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returned to the cooler. No aseptic precautions are necessary either in the storage 
of the samples or during the process of the injections. If the material is handled 
in the manner just described, the potency of the active samples will not be ma- 
terially impaired at the end of sis days. 

RESULTS 

We have examined a total of 111 urine samples by our method. Of 
these, three proved to be so toxic that it was impossible to carry out 
the test. Of the remaining 108 specimens 25 were obtained from 
women in the last months of pregnancy, and each of these gave a posi- 
tive reaction. In addition to these 25, positive reactions were ob- 
tained from the urines of 32 women presenting themselves to the 
maternity clinic for diagnosis at a time when a certain clinical diag- 
nosis could not be made. We have been able to follow 22 of these 32 
cases so as to check the laboratory diagnosis either by the detection 
of fetal heart sounds, or by unimpeachable evidence of abortion or 
miscarriage. An analysis of the thoroughly cheeked eases in which a 
positive reaction was obtained is presented in Table I. 


Table I. Cases Giving Positive Eeaction, Satisfactorily Checkedi 


STAGE NUMBER 

OF CASES 

REMARKS ON SUBSEQUENT CLINICAL HISTORY 

7-9 months 

25 

Normal pregnancies — delivered 

3 months 

1 

Normal pregnancy— delivered 

10 weeks 

1 

P. H. S. 

6-8 weeks 

1 

Suspected tubal pregnancy — ^Laparotomy 


1 

Spotted once a month during pregnancy — 

P. H. S. 


2 

P. H. S. 

4-5 weeks 

2 

Irregular bleeding throughout pregnancy — 

P. H. S. 


5 

P. H. S. 


1 

Pernicious vomiting — aborted 


2 

Miscarriage 


1 

Aborted 

3 weeks 

1 

P. H. S. 

2 weeks 

1 

Ectopic, ruptured, laparotomy 

10 days 

2 

P. H. S. 

1 

Pulmonary T. B. — aborted 

Total 

47 



Un the column at the extreme left the stage of pregnancy at the time the sample 
was submitted is expressed in days, weeks or months since the first missed period. 
Under Subsequent Clinical History is indicated the ultimate fate of the pregnancy, 
“P. H. S.” indicating fetal heart sounds detected, but pregnancy as yet not completed. 


There remain the ten cases yielding positive reactions which we 
have been unable to check by the criteria we have chosen; namely, the 
detection of fetal heart sounds, or indisputable evidence of abortion 
or miscarriage. An analysis of these cases appears in Table II. 

Of the 51 specimens giving negative reactions, two were obtained 
from normal males. Twenty-five were secured from women in the 
medical wards, known to have been nonpregnant at the time the test 
was performed. Among these eases were three of carcinoma of the 
ovary, two of carcinoma of the fundus uteri, one of carcinoma of the 
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cervix, and one of mediastinal tumor. The other specimens of this 
group were from convalescents in the medical ward. Twenty-four of 
the 51 negative reactions were gotten from the urine of women ap- 
plying to the maternity clinic for diagnosis, and suspected of preg- 
nancy at the time the sample was submitted. In 18 of these 24 women 
the possibility of pregnancy has since been excluded. We have lost 
contact with the other six. 

Briefly, the laboratory diagnosis by our method has agreed with 
ultimate clinical diagnosis in each of the 92 cases for which we have 
adequate data. Although a final cheek has nofbeen obtained on ten 
positive reactions, and on six negative reactions, we have so far been 
unable to discover a single error. 

Table II. Positive Beactions in Cases Not Satisfactorily Checked 


STAGE 


NUMBER OF CASES 


REMARKS AND PRESENT CLINICAL DIAGNOSIS 


3 months 

1 

Irregular bleeding, 4 months pregnant 

7 weeks 

1 

Lost 

4-5 weeks 

2 

Lost 


2 

3 months pregnant 


1 

History of miscarriage during third month 
of last pregnancy. Had profuse bleed- 
ing during third month of present sus- 
pected pregnancy. No physician present 


• 

at the time to make certain of mis- 
carriage. Ten days later specimen ob- 
tained which gave a negative reaction. 

3 weeks 

1 

Too early for clinical diagnosis 

13 days 

1 

2 months pregnant 

11 days 

1 

3 months pregnant 

Total 

10 



DISCUSSION 

From our results it seems ob^dous that the method we propose is 
adequately accurate for routine clinical use. We do not regard it as 
significant that the error by our method has so far been zero, while 
that of the Zondek-Aschheim test has been from 1 to 2 per cent. It 
is likely that if we had had more material, we might have encountered 
an error or two. There is further the possibility that in a niunber of 
rabbits kept isolated for several months the ovaries of a few may 
contain some follicles showing hemorrhagic degeneration. Although 
we doubt that the shrunken, degenerating follicles showing partial or 
complete hemorrhagic change will ever be confused with the large, 
bulging corpora hemorrhagica produced by the injections, one must 
recognize this source of error as possible though hardly probable. So 
far we have encountered this phenomenon of degenerative change but 
once, and in this instance the hemorrhagic follicles were shrunken to 
the size of pinpoints and could be confused with the corpora hemor- 
rhagica of a positive reaction by no one. 
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Of course, there is also the disadvantage of toxicity in a small 
percentage of ni’ines. This is quite as true of the Zondek-Aschheiin' 
procedure. With our method, ■we found 3 of 112 specimens too toxic 
to yield satisfactory i-esults. Zondek reports that about 6 per cent^^ 
of the samples submitted were too toxic to be handled, and to obviate 
this diflSeulty, he has devised a method by which these toxic urines 
may be made innocuous. Since the appearance of this paper we have 
not encountered a sample with which to test his procedure. 

Compared with the minor disadvantages of the use of the rabbit as 
we have proposed, are several real advantages. In the first place, the 
test as we have used it may be completed in forty-eight hours, as con- 
trasted with one hundred hours for the performance of the original 
Zondek-Aschheim test. In an effort to decrease the time necessary 
for the performance of a test, Zondek proposes a method^^ of concen- 
trating the active substances in the urines of pregnant women so that 
the test may be completed in about fifty hours. With this modified 



Fig. 1. — typical positive reaction showing the corpora hemorrhagica produced by 
the injections of urine from a pregnant woman. 


technic, however, only positive reactions are significant. Really, if. 
one were in a hurry, he could use two or more rabbits and sacrifice one 
or more of the animals eighteen hours after the first injection. In a 
large number of animals the ovarian changes will have occurred by 
this time, for, as reported previously,® even a single intravenous in- 
jection of urine from a pregnant woman can provoke ovulation in a 
rabbit within twelve to fourteen hours. Before the present routine 
was adopted, we did use the single intravenous dosage with the 
eighteen-hour autopsy, but found that it was not entirely reliable. 
Yet, in the event of necessity, this method could be employed, if one 
would not place too much faith in negative results. By this means 
crude urine may be used, thus avoiding the need of alcoholic precipi- 
tation and subsequent concentration of the active substances. 

Another advantage of the method we propose is the ease with which 
the results can be determined. When the mouse is used as the test 
animal, a hand lens is needed frequently to determine the presence or 
absence of a positive reaction, and in about 12 per cent of the cases, 
microscopic study is required.^® When the rabbit is used, the results 
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are perfectly apparent witliout tlie use of a lens or mieroscope at any 
time (Fig. 1). 

Finally, only one rabbit need be used for each sample submitted. 
To perform the test of Zondek and Asebbeim, five mice are prescribed 
for eaeb sample because of tbe variability of response from mouse to 
mouse. Nevertheless, at tbe market price of $1.60 for each rabbit, and 
considering that a rabbit will consume more in a month than will five 
mice, it is likely that tbe procedure we have outlined will prove tbe 
more costly. This added expense is not great, however, and we believe 
that tbe other advantages will be of more weight than this item of 
expense. 

SUMMARY 

1. A procedure is described by which the injection of urine into 
female rabbits may be utilized in the diagnosis of early human preg- 
nancies. 

2. The results obtained with this procedure have proved to be cor- 
rect in each of the 92 eases for which we have satisfactorily complete 
records. To date, we have been unable to discover a single instance 
wherein the laboratory findings were in error. 

3. The advantages of the procedure, from the standpoint of speed 
and simplicity, are indicated. 
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THYMOPHYSIN IN SELECTED CASES OF UTERINE INERTIA* 


By Carl P. Bauer, M.D., P.A.C.S., Chicago, III. 

(Clinical Instructor of Obstetrics and Gynecology, Bush Medical College, University 
of Chicago; Assistant Attending Obstetrician and Gynecologist, 
Presbyterian Sospital, Chicago) 

' I ‘HYMOPHYSIN is a combination of tbe extracts from the thymus 
* and from the posterior lobe of the hypophysis. For the past five 
years it has been used for the treatment of inertia of the uterus in 
many of the European clinics. A review of the literature leaves one 
with the impression that thymophysin has the advantage over pitu- 
itrin in that it produces labor pains of a purely physiologic type and 
is without harm to the mother or child. 

American publications by Haynes in 1928 and recently by Jarcho 
and Temesvary in the American Journal of Obstetrics and Gynecology 
seem to substantiate the reports with regard to the usefulness and 
relative safety of thymophysin. DeLee and Greenhill, however, in the 
1929 Year Book for Obstetrics and Gynecology warn against the use of 
thymophysin. They state that thymophysin is a weak pituitary ex- 
tract with all the faults of pituitrin. 

In studying the effect of thymophysin in treatment of inertia of the 
uteinis, it seemed best that only those cases that presented an obstetric 
problem should be used. Just because labor begins with rather weak 
and irregular pains can hardly be considered a sufiicient indication 
for the administration of uterine stimulants. So many factors seem to 
alter the character and rhythm of labor pains that all such conflicting 
influences should be eliminated as far as it is possible to do so. 

A period of rest with morphine or chloral and bromides is often fol- 
lowed by the onset of satisfactory pains with the result that labor is 
frequently terminated within the limits of normal duration. Rupture 
of the membranes frequently results in the onset of satisfactory pains. 
Effective pains may begin following vaginal examination, especially 
if the cervix has been manipulated during the examination and again 
the onset of good pains may start for no apparent reason. 

This study, therefore, has only to deal with those cases of uterine 
inertia in which labor is unduly prolonged and in which the above 
factors have been excluded. 

In two hundred and twenty consecutive deliveries per vaginam, 
labor was unduly prolonged because of uterine inertia in six eases, 
which were selected for this study. The method of selection was based 
upon the fulfillment of the following conditions: 

♦Read at a meeting of the Chicago Gynecological Society, June 20, 1930. 
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First, that labor shall have lasted longer than ten hours -without ap- 
preciable advance. Dnidng this period the pains should he of short 
duration and irregular in interval. 

Second, that at least tivo hours shall have elapsed after a period of 
rest, vaginal examination or rupture of the membranes. At the end 
of this period of time the pains shall not have changed in frequency 
and character, and labor must be for all practical purposes at a stand- 
still. 

Third, that no disproportion shall exist bet-ween the pelvis and the 
fetal head. 


CASE REPORTS 

Case 1. — ^Primipara \Yent into labor August 9, 1928, at 4:00 P.M.; weak, irregular 
pains four to ten minutes, lasting fifteen seconds. Cervix well effaced, dilatation 
1 cm. Weak pains continued wdth no progress until 9:00 P.M. Eested with 
morphine. Pains irregular in the morning of August 10, 1928; at 12 noon, dilata- 
tion was 4 cm., membranes were intact. At 4:00 P.M., dilatation was still 4 cm., 
and membranes were still intact; 10 minims of thymophysin were given. Ten 
minutes later strong effective pain, three minutes apart and lasting forty seconds. 
Heart tones were 160 and regular. At 6:00 p.m. dilatation was complete, the 
membranes were ruptured artificially and the position was left occiput transverse 
in the mid pelvis. The pains became weaker and at 9:00 p.m., little if any progress 
had been made; five minims of thymophysin were given and the pains became more 
frequent and of longer duration. At 9:30 p.m. pains were becoming less strong 
and the position of the head remained unchanged. At 10:00 p.m. patient delivered 
with Kielland forceps, left occiput transverse mid pelvis. The mother and baby 
were normal during their stay in the hospital and left in good condition. 

Case 2. — ^Primipara entered labor at 4:00 p.m., August 14, 1928; weak, irregular 
pains, cervix effaced, dilatation 1 cm., membranes intact. At 1:00 a.m., August 15, 
1928, no progress. Patient rested with morphine and slept well for six hours. 
Had weak, irregular pains all day, August 15, 1928; rested by morphine at 10:00 
P.M. and had four hours sleep. At 9:30 A.M., August 16, 1928, dilatation was 3 
cm., membranes intact and head in left occiput transverse position; seven minims 
of thymophj'sin were given. Ten minutes later good pains, three to four minutes^ 
lasting forty seconds. Patient delivered normally at 2:00 P.M., August 16, 1928. 
Mother and child normal during stay in hospital and left the hospital in good 
condition. 

Case 3. — ^Para ii entered the hospital in labor at 10:00 a.m.; had weak, irregular 
pains all day, cervix dilated 3 cm., position was right occiput posterior. Membranes 
ruptured spontaneously at 1:30 the next morning. No progress or change in char- 
acter of pains at 3:30 a.m. ; 7 minims thymophysin were given. Ten minutes later, 
good pains, two to three minutes apart, lasting thirty to forty seconds. Normal 
delivery, at 4:30 a.m. Child and mother normal during stay in hospital and left in 
good condition. 

Case 4. — ^Para iii; weak pains; dilatation 3 cm., cervix effaced, head in left 
occiput transverse position. Pains continued weak throughout the day and light. 
Patient rested with morphine at 9 a.m. the next morning and slept for five 
hours. Pains continued weak and irregular, dilatation 3 cm., membranes intact; 
apparently no progress; 5 minims of thymophysin were given at 2:00 P.M. with 
no results. Seven minims of thymophysin were given at 2:30 P.M. without apparent 
result in the character of the pains. At 3:00 P.M., 10 minims of thymophysin were 
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given and the pains became somewhat stronger hut died down at 3:30 p.M. without 
producing any effect on the progress of labor.' At 4:00 P.M. the membranes were 
ruptured artificially. The pains became more regular and delivery was accom- 
plished at 11:00 P.M. after complete dilatation by Kielland forceps, left occiput 
transverse, mid pelvis. Mother and child normal during their stay in the hospital 
and left in good condition. 

Case 5. — Para iii, colored, entered after being in labor at home for thirty-six 
hours with membranes ruptured. After several hours of rest the pains were weak, 
irregular; dilatation 8 cm., right occiput transverse position. No progress for two 
hours. Ten minims of thymophysin were given. Five minutes later uterus went 
into tetany, heart tones fell to 60 per minute, meconium appeared in the amniotic 
fluid. Patient was put to sleep with ether and delivered with Kielland forceps. 
Baby was badly asphyxiated but was resuscitated. Mother and baby normal during 
stay in hospital and left in good condition. 

Case 6. — Primipara. On October 17, 1929 the cervix was dilated 3 cm., mem- 
branes in act, head in mid pelvis, occiput right transverse, heart tones regular and 
patient was having -weak pains. There was no progress in nine hours. She was 
rested with morphine until 6:00 a.m., October 18, 1929; weak irregular pains con- 
tinued, dilatation 3 cm., membranes intact. At 9:30 a.m. thymophysin, 10 minims, 
was given. Uterus went into tetanic contraction, heart tones fell below 100, in- 
creased fetal movements could be auscultated. Ether inhalation and morphine given 
to control tetany. The patient was delivered with Kielland forceps, right occiput 
transverse, thirty-six hours later. Amniotic fluid contained meconium. Mother 
and child were normal during stay in hospital and left in good condition. 

Thymophysin used for the puiTiose of effecting satisfactory labor 
pains in this group of six selected cases of uterine inertia proved suc- 
cessful in two ; aided the stage of dilatation in one, failed in one and 
produced uterine tetany in ttvo. 

It would seem that one would least expect uterine tetany to occur 
in the above eases because the uterus has contracted in such a feeble 
manner and does not appear to be irritable. Nevertheless, we feel that 
the appearance of uterine tetany is of some significance, especially 
when the dosage given was less than that usually recommended. At 
least several facts are quite evident from this group of cases. First, 
that thymophysin is not as reliable a preparation as one is apt to be- 
lieve from the literature ; second, that unless our experience is very 
unusual there must be similar experiences in other clinics where 
thymophysin has been used. We feel that the publication of our re- 
sults obtained with thymophj’-sin is indeed timely. We are not at all 
convinced that thymophysin is an entirely reliable and safe prepara- 
tion, even in the face of an abundance of testimony to the contrary. 

55 East Washington Street. 



A NEW METHOD FOR DETERMINING THE PATENCY OP THE 
TUBES IN THE COURSE OP ABDOMINAL OPERATIONS* 


By Quiman U. Newell, M.D., F.A.C.S., St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Washington University 
Medical School and Barnes Hospital) 

W HILE working with, Drs. Allen, Pratt and Bland^’ ® in a search 
for ova in the fallopian tubes of women, it occurred to us that 
the method we used, with some minor, modifications, would be an ideal 



Fis. 1. — ^The necessary Instruments for tubal insufflation lyhen the abdomen 
open. A. Uterine compression forceps, B» Cup. C7. Syringe and needle. 


is 


procedure for determining tubal patency subsequent to plastic correc- 
tion of obstructions revealed through a preceding hysterosalpingo- 
gram. A detailed description of the technic at present employed is as 
follows : 

With the necessary plastic work done and intestines well packed 
away, a special uterine elevating forceps, the tips of which are covered 

•Presented to the American Association of Obstetricians, Gjuiecoloprlsts and Ab- 
dominal Sursreons, Klagara Falls, Ontario, September IS, 10, and 17, 1930. 
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with rubber tubing to avoid any injury, is placed on the uterus from 
above downward, shutting off the cervix at about the level of the 
internal os (Fig. 1) . This forceps is curved and is held forward by the 
first assistant. With thumb and index fingers of the other hand, this 
assistant compresses the tube on the side opposite the one to be tested 
for patency. The second assistant holds a small aluminum cup, 6 cm. 
wide and 3 cm. deep, having a handle for convenience (Fig. 2), under- 
neath the fimbriated end of the tube to be tested to catch carefully all 



Fig. 2 . — A drawing showing the method in operation. A. Uterine compression forceps. 

B. Cup. G. Syringe and needle. 


of the passing irrigating fluid. A small ealibered needle attached to a 
20 e.c. syringe is pushed through the fundus into the uterine cavity, 
entrance into it being clearly perceived by a sudden cessation of re- 
sistance. Normal saline solution is then slowly injected. The uterus 
is filled up and gradual distention of the tube to be tested is observed to 
progress from the uterine towai’d the fimbriated end, granted the tube 
is patent. Several syringes full of fluid should be used for thorough 
irrigation since there is a possibility that this irrigating process might 
have some therapeutic effect. 
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This method has been used hy me for the past two years and in no 
instance was any injurious effect noticed. I consider this method safer 
than similar procedures which unlike this one cause the injected mate- 
rial to enter the free abdominal cavity. The only contraindication 
would he an active infection in either uterus or tubes, but as a matter 
of fact under these conditions the operation for removal of a visual- 
ized obstruction should not have been attempted. 

REFERENCES 

(1) Allen, Pratt, Newell, and Bland: Contril). Embryol., No. 127, Carnegie Pub. 
No. 414, pp. 45-76, November, 1930. (2) Allen, Pratt, Newell, and Bland: J. A. 

M. A. 93; 834, 1929. (3) Newell, Alien, Pratt, and Bland: Am. J. Obst. & 

Gtnec. 19: 180, 1930. 
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Gibberd, G. P.: A Contribution to the Study of the Maternal Death Bate. 
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The cases studied are divided into those occurring from 1863 to 1875, and 
1919 to 1928, the two groups showing the comparisons of the midwifery of these 
periods. 

The maternal mortality rate has fallen from 4.4 to 1.03 per 1000. Simultaneously 
there has been a steady increase in interference, but it is still less than 9 per cent. 
Improvement in aseptic and antiseptic technic has contributed much, particularly 
with the increased interference. 

Antenatal care has its greatest value in reducing death in cases of disproportion 
and malpresentation, and in limiting the number of eclamptics along with the 
opportunity to prepare the patient to better face the risk of labor and the 
puerperium. 

The concealed hemorrhages take about as many now as sixty years ago, while in 
cases of external hemorrhage a reduction in death rate has resulted principally 
from the use of saline, gum saline, and blood transfusions iu conjunction with 
measures to combat the cause of hemorrhage. In toxemia, the greatest stride 
has been made in prevention and less in cure. 

The intercurrent diseases took 0.32 and 0.24 per 1000 in the two respective 
periods. 


H. 0. Hesseltine. 
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AMERICAN ASSOCIATION OP OBSTETRICIANS, GYNECOLO- 
GISTS AND ABDOMINAL SURGEONS* 

FOBTT-THIED ANNUAL MEETING 

NIAGABA FALLS, CANADA, SEPTEMBER 15, 16, 17, 1930 

The President, Dr. Edgar A. Vander Veer, in the Chair 

Dr. I. W. Potter, Buffalo, N. Y., Chairman, read a Report of the Com- 
mittee on Maternal Welfare. (See page 290, February issue.) 

ABSTRACT OP DISCUSSIONS 

DR. A. M. MENDENHALL, Indianapolis, Ind. — The preliminary figures as 
presented by Dr. Potter are indeed very discouraging. If we simply analyze those 
figures as presented in the first few pages of this paper, we cannot feel at all satis- 
fied with the efforts we have been making in the past few years and are con- 
templating doing in the near future. But I am more optimistic than that. I have 
a feeling, in the first place, that prenatal care is eventually going to accomplish 
much more than it has in the past. The most encouraging statistics are those 
showing how much better the women have been who have had prenatal care. 

I also believe that extension courses in certain States offer a good outlook in 
carrying the message of better obstetrics to the practitioner. This is more practical 
than expecting them to attend the state and national organizations. Naturally, we 
shall not feel the results of those things for years to come, but it is definitely worth 
while. At the White House Conference it was well said that we might teach 
obstetrics almost perfectly and yet, when the men leave the hospital they soon 
gravitate to the type of obstetrics done by the men who have been out longer, unless 
we continue to carry the teaching of better obstetrics to them and impress upon 
them the necessity of continuing it. 

I have a feeling that marked progress is being made in the teaching of obstetrics 
and that our former President Findley’s paper did much good. It has gone out 
to state organizations and most of our state journals reviewed it, giving the man 
in general practice an opportunity to see what is needed in obstetric teaching. 
In Indiana in the last two or three years we have practically doubled the hours that 
were allowed to obstetrics. Formerly surgery had the greater number of hours 
but now obstetrics is on practically an equal basis with surgery and we are hoping 
it will soon be on an equal basis with general medicine. A great aid to better 
obstetrics practice will follow without doubt, when the newly developed Board of 
Obstetricians and Gynecologists has become organized to the point of examining men 
for their qualifications in this speciality. Many now take a very short course in 
postgraduate obstetrics and then call themselves obstetricians. Obviously this Com- 
mittee cannot overcome all of those obstacles, but I believe it will eventually do 
great good. 

DR. JAMES R. BLOSS, Huntington, W. Va. — It is a matter of disappoint- 
ment to those of us who are giving our attention to obstetric work to know that 

*The current volume of the Association Transactions will contain the complete dis- 
cussion which cannot be presented here for lack of space, as well as those papers which 
were unsulted to the pages of this Journal because of their purely surgical character. 
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there has been no -improvement sho^vn in the maternal death rate. It -would seem 
that our efforts so far have not been productive of the improvement which we have 
been so earnestly striving for. The report of the Committee, however, very clearly 
brings out that we can do much to improve these conditions if we can only secure 
the cooperation of the prospective mothers with the physicians. The figures given 
in the report from the Eeport of the London East Side Maternity Hospital, and 
that of the Maternity Center Association, together with the Metropolitan Life In- 
surance Company, demonstrate where the trouble probably exists. It would seem, 
then, that our greatest effort should be extended toward educating the laity in 
regard to the importance of prenatal care. 

There seems to be gradually growing the realization in the medical profession 
that the subject of obstetrics has not been given the proper amount of time in 
medical schools. Probably obstetrics has suffered in the curriculum because of 
the idea of the importance of the other fundamental branches of practice. It is a 
question as to how much this is affected by the financial returns from this branch 
of medical service. In the past it has been believed that anyone could deliver a 
woman, nol realizing that obstetrics is the most important specialty in all of medical 
practice, and the poorest paid. As physicians in practice we can realize why the 
present status of obstetric service obtains. If the laity would be satisfied with the 
same brand of surgery, or the services of internists no better trained, then these 
branches would not make a showing any more commendable than the one brought 
forth by the study of these statistics. I do believe, though, from my contact with 
interns who have come more or less under my observation and supervision during 
the past two or three years, that they are giving evidence of better instruction. 
It seems that their obstetric conscience is better developed, and that they have a 
better foundation in the fundamentals of obstetric practice. 

I heartily approve of the postgraduate courses which are being instituted at 
various points throughout the country. It seems to me that this Association should 
encourage this in every way. 

The report of the Committee calls especial attention to the opportunity pre- 
sented for us to get the maternal welfare idea to the laity when it deals with the 
question of interesting Parent-Teacher Associations and Mothers’ Clubs. It seems 
to me that we have been overlooking a golden opportunity to get this educational 
work across. It is a very difficult thing, however, for a physician in a community 
to push himself forward and attempt to appear before these organizations. Sur- 
prising as it may seem, the other physicians in his locality belittle his efforts and 
make light of his attempt to better conditions. Immediately his confreres accuse 
him of advertising and of being unethical. We can readily understand that a 
sensitive physician with ability hesitates to subject himself to these unpleasant 
comments. As we know, generally the most competent men are the most retiring 
and least inclined to advertise in any way, and usually it results in the speakers 
being those who have not given the most thought to the subject. 

So, in conclusion, it would seem that the most important thing at the present 
time is for this Association to have its committee give special attention to devising 
ways and means to bring before the laity the great importance of prenatal and 
postnatal care. 

DR. BENJAMIN CARROLL, Toledo, Ohio.— Por some time I have had in 
mind two suggestions along the same line of thought as that offered by the Com- 
mittee. The first will aid in studying the cause and the second will help in lowering 
our maternal and fetal mortality rate. 

Pirst, at present, methods of arranging hospital statistics are not satisfactory 
and not entirely adequate. I would suggest that this Committee arrange a standard 
statistical form to be used by all hospitals, this form to be filled out for all pregnant 
women as they enter the hospital and again to be rechecked when the patient is dis- 
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missed; these daily or individual forms to he tabulated into a monthly report and 
monthly reports compiled into a yearly report. The hospital librarian, under the 
direction of the Chief of Obstetrics, shall be responsible for this data. By such a 
method of collecting statistics we would have readily available a uniform report 
from all of our hospitals. From such a report each hospital could make a com- 
parative study of its own standing and would be stimulated toward more careful 
work. 

My second suggestion is that a definite plan' leading to a division of hospital 
obstetrics into major and minor cases be inaugurated by the Maternal "Welfare 
Committee or a subcommittee. By comparison we have today as many good 
obstetricians in the communities surrounding our hospitals as the College of Surgeons 
had surgeons a few years ago when they reorganized the practice of surgery in the 
hospitals. (We also have as many inefficient men.) Last year in the cities ap- 
proximately 50 per cent of the babies were delivered in the hospitals. Our mortality 
rate remains high. Not until our obstetric practice is on a plane equal to or higher 
than that of surgery will our hospital death rate be lowered. One, if not our fore- 
most, duty as obstetricians is to make all of our hospitals “a safe place for con- 
finement. ’ ’ 

There are two other very good reasons for organizing hospital obstetrics. First, 
the interns, who in the past two or three years have shown a marked improvement 
in obstetric knowledge, are in these hospitals for their training. We must continue 
to impress upon them the importance of the abnormal obstetric cases. The second 
benefit of organized hospital obstetrics would be in paving the way and making a 
place for the new men, who have put in several years of intensive obstetric study. 

DR. CHARLES S. BACON, Chicago, III. — The basis of the report, and of all 
our discussion is, statistics, and the importance of correct statistics is therefore 
great. Now it is impossible to get correct statistics unless there is uniformity in 
the records of different places and everything depends first upon the definitions, and 
second upon the carrying out of the rules of the statistics bureau of the community 
in which the records are kept. The definition of living birth is of the greatest 
importance. In many places the rule that every birth shall be called a living birth 
if there is any sign of life after delivery is followed; in other places a birth is not 
regarded as a living birth if there is simply action of the heart but no respiration. 

The records in many places should, if made according to the direction of the 
office, include as living births children born after more than five months gestation 
showing any sign of life. In a hospital with which I am connected we carry 
out this rule. Every patient that is delivered where the duration of pregnancy is 
over five months, and where there has been any sign of life, is stated to have had a 
living birth. Necessarily we have a rather high fetal mortality because of that fact. 
It seems to me absurd to call a nonviable child a living child for the purposes of 
statistics, and efforts have been made by the Committee of the League of Nations 
in Geneva to bring about uniformity in definitions of living and dead births. 

DR. JOHN O. POLA'H, Brooklyn, N. Y. — We are convinced from the vfork 
which we have been doing on the White House Conference that the conditions in 
obstetrics are deplorable. It seems to me the point which we made some time ago 
should be emphasized, i.e., that all of this prenatal work is wasted money and 
time unless it is followed by consecutive, intelligent, aseptic obstetrics based upon 
a knowledge of the obstetric art and an obstetric conscience. There is something 
more to obstetrics than a clean hand and a sterile knife. This is brought home to 
me in an article published by the State Board of Health in Massachusetts, analyzing 
370 primiparous obstetric deaths. Among the 370 patients 101 had cesarean section 
and over 50 of them died from peritonitis, embolus, shock, and hemorrhage. This 
means lack of obstetric conscience and if this Association hopes to accomplish any- 
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thing, it must begin, as has been suggested, to train our interns not only in the 
details of obstetric practice but also in their relation to the patient. 

Many of these deaths are due to sepsis and toxemia, two of the supposed prevent- 
able conditions. If we go through any more statistics it will be seen that there 
has not been an appreciable decrease, not withstanding the propaganda which has 
been circulated in the past few years. We must go further and educate our public 
to a demand for better obstetrics, and do not forget that the doctor, no matter what 
amount of prenatal work he is doing, must follow it by intelligent delivery care. 

DE. FEED L. ADAIE-, Chicago, Illinois. — The Joint Committee on Maternal 
Welfare was originally formed following a request fyom the American Child Health 
Association, consisting of three members each from this Association, the American 
Child Health Association, and the American Gynecological Society. There has been 
added to the membership the section of Obstetrics, Gynecology, and Abdominal Sur- 
gery of the American Medical Association. Many of the members of this Joint 
Committee have been very busy at the White House Conference, so that they have 
concentrated practically all their efforts in that direction. However, I believe that 
by close correlation and cooperation between the different communities we can ac- 
complish much more for maternal welfare than by the activities of any committee 
representing only one organization. 

DE. JAMES E. DAVIS, Ann Arbor, Mich. — I wish to make two practical sug- 
gestions concerning the control of statistics and the study of the pathologic 
features that occur in this work. In each hospital when a junior member of the 
staff is appointed to the Department of Obstetrics and Gynecology, he should be 
given the responsibility of looking after the department’s statistics. Before the 
record becomes a permanent item of the file it should be reviewed carefully to see 
that it is an available and useful record. Furthermore, the junior member of 
the staff ought to be capably trained in pathology. A large percentage of the 
members on the staffs of the larger hospitals are wholly incapable of reading 
gross specimens or microscopic sections. Appointments to the staff should, there- 
fore, have adequate preparation for this work. 

Syjmposiuji on The Hemorrhages of Pregnancy 

Management of the Third Stage of Labor, With Special Reference to 
Blood Loss, by Dr. L. A. Calkins, Kansas City, Mo. (See page 175, 
February issue.) 

Placenta Previa, Dr. A. H. Bill, Cleveland, Ohio. (See page 227, 
February issue.) 

Hemorrhage in the Early Months, by Dr. W. B. Hendry, Toronto, 
Canada. (See page 211, February issue.) 

Accidental Hemorrhage, Dr. J. O. Polak, Brooldyn, N. T. (See page 
218, February issue.) 

DISCUSSION 

DE. I. W. POTTEE, Buffalo, N. T. — ^I am inclined to doubt that the length 
of the second stage of labor does not increase the fetal deaths. The first stage of 
labor, it seems to me, has no effect whatsoever upon the patient. 

The tiling that impresses me in regard to blood loss in the third stage of labor 
is the location of the placenta. If the placenta is attached to the fundus of the 
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uterus, the blood loss is reduced to a minimum. If, however, it is attached to the 
uterine waU or comes into the group of previas, then the blood loss increases just 
in that proportion, regardless of whether the patient is treated or not. 

Interference with the third stage of labor induces trouble, because it causes 
a greater blood loss, opens up avenues for infection, and leads one into considerable 
danger. If, however, immediately upon the separation of the placenta, it is removed 
from the uterus before it becomes a source of irritation, then the blood loss is 
again diminished. 

In our experience we have not found that the blood loss in the third stage of 
labor has been increased by the general anesthetic. We use chloroform altogether. 
Pituitrin given after the birth of the child is routine treatment. 

It seems to me that the size of the child can very easily increase the blood loss 
during the third stage. With a large child the tissues are more or less devitalized 
and the blood loss is greater in that case. The method of delivery has also some- 
thing to do with the blood loss. I am speaking now from practical experience, 
but we do know that in a long, tedious second stage the blood loss is greater than 
when the second stage is shortened by immediate delivery of the child. 

Eegarding Dr. Bill’s paper, there is only one suggestion that I would like to 
make — I would include placenta previas under one heading and not have three 
divisions. If it is a placenta previa, it is a placenta previa and is an operative 
ease. 

DR. G. D. EOTSTON, St. Louis, Mo. — ^A mong 13,182 hospital admissions in the 
Washington University Clinic, there were 37 eases of placenta previa, 18 undoubted 
instances of premature separation, and 60 classified under accidental hemorrhage. 
A study of the history records of this latter group disclosed many with low-seated 
placenta, cervix eroded or traumatized during previous labors; others who had pro- 
tracted general narcosis followed by atonic uterine contraction, etc. No doubt 
there were many instances of premature separation of slight degree that had escaped 
notice, but only those patients with symptoms resulting from a separation were so 
classified. I feel that there is too much guesswork in studying the placenta and 
attached clots with no exact knowledge of the cervix and lower uterine segment, to 
enable one to make a positive diagnosis. 

Among 125 patients with eclampsia or preeclamptic toxemia, no instance of 
ablatio occurred. 

DE. PEED L. ADAIE, Chicago, Ilu. — The management of these bleeding 
cases is necessarily complicated by considerations due to the maternal life and 
health and that of the fetus in utero, except where the offspring is already dead 
or previable. Even in uterine bleeding in the early months of gestation one is 
actuated by a desire to preserve the embryonic and fetal life in the management 
of threatened abortion. The treatment of threatened previable terminations of 
pregnancy with bleeding is to carry on to the period of viability if it is consistent 
with the health and life of the mother, by complete rest, mth the administration 
of opium or morphine and belladonna or atropine, all under supervision and control 
of the patient in appropriate surroundings. When the process becomes inevitable, 
the uterus should be encouraged to empty itself, but great caution must be used 
in the employment of artificial means in potentially and actually infected cases. 
If the bleeding necessitates intrauterine manipulations, they should be carried out 
with great gentleness in an effort to avoid breaking down the natural barriers to 
infection. In noninfected cases the uterus may be artificially emptied with rela- 
tively little danger, though instrumentation of any pregnant uterus is fraught with 
the danger of serious trauma. 

Under ideal conditions, with a properly equipped maternity hospital and com- 
petent personnel, a section is a desirable procedure in properly selected cases of 
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placenta previa but it is probably not needed in all. In the vast majority of cases, 
such ideal conditions are not at hand and other methods must be used. 

The obstetrician must avoid provoking any bleeding by rectal or vaginal exam- 
ination until everything is ready to proceed in accordance with an outlined plan to 
control bleeding and secure cervical dilatation. If possible, all of these cases 
should be adequately hospitalized. Haste in delivery through inadequately prepared 
passages is to be rigorously avoided. 

I will quote a few statistics from the Cliicago Lying-In Hospital. There were 
144 cases of placenta previa in approximately 15,000 deliveries. ■ The incidence 
of cesarean section of various types in these cases was 42, or approximately 29 
per cent. There were two maternal deaths in the series, which makes the maternal 
mortality from placenta previa about 0.75. Neither of these deaths occurred in a 
mother who had a cesarean section. 

Among the 15,000 cases at the Chicago Lying-In Hospital mentioned above there 
were 113 cases of abruptio placentae. There were five maternal deaths which make 
a maternal mortality of 4.4 per cent. In this series there were 26 cesarean sections 
of different types, a percentage of 23. 

DB. E. D. PLASS, Iowa City, Ia. — Dr. Calkins was unable to utilize my cases 
in the determination of the effect of parity upon the amount of postpartum bleed- 
ing. These figures have been analyzed and show that, while there is no difference in 
blood loss in the average patient, multiparity does increase the chance of a post- 
partum hemorrhage with a blood loss of 600 c.c. or more. 

Among 613 primiparous women in my series, there were 38 or 6.2 per cent, who 
lost 600 c.c. or more of blood, while among 557 multiparas, 64, or 11.2 per cent 
suffered a postpartum hemorrhage according to the criteria. 

I would like also to emphasize that the kind of anesthesia employed has an 
effect upon the blood loss. Some years ago we reported upon the apparent effect 
of ether, either alone or in conjunction with another inhalation anesthetic, in 
promoting bleeding. Further experience has confirmed these observations. Our 
recent experience with chloroform has been too meager to permit conclusions to be 
drawn concerning its effect, and the newer agents have not been studied with 
this in mind. 

We have held that the use of transfusions to combat the blood loss and shock 
in patients with placenta previa is the essential feature of the treatment, believing 
that if the patient is restored to good general condition, treatment either with the 
bag or by cesarean section will be satisfactory. My personal objection to the em- 
ployment of abdominal delivery is that advanced against its use in all incidental 
indications — the same operation will be done in each succeeding pregnancy even 
when there is no indication other than the previous operation. 

DE. J. C. LITZENBEKG, Minneapous, Minn. — This is an age of prophylactic 
thinking. The paper of Dr. Calkins, read this morning, directs itself to the 
prophylaxis of the loss of blood. We should cease thinking of obstetric cases in 
terms of mortality, or we might go even further and think in terms of the physiology 
of the woman, the slight disturbance of her health. It would seem unnecessary to 
argue before this audience that the conservation of every ounce of blood possible 
will lead to a more rapid recovery and the more certain return and maintenance of 
health. 

As surgeons we emphasize a delicate handling of tissues. That often- is the 
mark that distinguishes the expert surgeon from the mauler and that has to do with 
the health of the individual. We no longer operate in a sea of blood, but try to 
conserve every drop of blood possible. 

Dr. Calkins did not tell you that the average loss of blood in his cases was 
200 c.c. All of Dr. Plass’s cases were privately conducted and the loss of blood 
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was 290 c.c. Our average loss of Wood at tlie Minnesota Hospital is 450 c.c. 1 
consider 300 c.c. as a postpartum hemorrhage, either that some accident has oc- 
curred heyond my control or I have not handled that case properly. I commend 
the technic which has been spoken of. Perhaps the bleeding in our clinic at the 
University of Minnesota more nearly approaches the average private case. Our 
cases are handled either by the resident or an intern. If we call ourselves expert 
obstetricians, I do not believe rve should have a loss of over 300 c.c. of blood, and 
our figures for postpartum hemorrliage should be lowered, in general, at least from 
600 to 500 C.C., and in the hands of experts to 300 c.c., unless the hemorrhage is 
due to something beyond our control. 

In teaching students the Crede method correctly one must insist that the hand 
be placed behind the uterus as far as possible, with the thumb in front, and the 
uterus squeezed and not pushed. That eliminates the danger of pushing the cervix 
down where it may become infected. In this technic it is ever necessary to keep 
in mind that massage, unusual massage particularly, should not be used. 

DB. JOSEPH L. BAEE, Chicago, Inn. — I should like to outline for you the 
successive procedures tried out in the treatment of the third stage under my 
observation at the Michael Eeese Hospital from 1904 to 1930. I was taught to hold 
the uterus for one hour after the end of the second stage whether placenta had 
been delivered or not. For one hour either the intern or the nurse had to hold 
the uterus, massaging as they saw fit for softening or bleeding. Then that period 
was cut down to thirty minutes during which no attempt at expression could be 
made. At the end of the thirty minutes the placenta was to be expressed or de- 
livered by the CredS method if it had not come away spontaneously. Then in 1919, 
after we had run out of ergot because of the War conditions, we stopped the 
use of ergot which heretofore had been routine; we found that there was no 
difference in the third stage bleeding without the administration of ergot, so we 
permanently omitted the routine use of ergot. Then in 1925, following a presenta- 
tion by Dr. Danforth on the routine use of pituitrin, we began using that, one-half 
ampule at the end of the second stage, and one-half ampule after the placenta 
had been delivered. 

During these last years, however, we have completely discontinued holding the 
uterus. For a period of ten years we placed the hand across the abdomen in 
diaphragm fashion above the uterus without holding it, merely touching it to give 
us contact information. That was initiated when we used pituitrin. 

In 1918, during the period of holding the uterus and giving ergot routinely, 
in 1,000 consecutive cases the average length of the third stage of labor was 
twenty-seven and a half minutes; in 1930, in 1595 cases, without touching the 
uterus except to determine its consistency, and with the use of pituitrin instead 
of ergot, the average length of the third stage was nine minutes. In 1918 we 

Tabulation of Third Stage Data During 1918 and 1929 


1918 

Duration of Third Stage 

1929 

27.5 

Average 

9.2 % 

97.1% 

Less than 30 min. 

98.4 % 

2.9% 

Over 30 min. 

1.6 % 


Hemorrhage 


3.0% 

Slight and moderate 

2.92% 

0.3% 

Severe 

0.26% 

3.3% 

Total 

3.18% 


Placenta 

0.9% 

Manual removal 

0.94% 

0.5% 

For hemorrhage 

0.5 % 

0.4% 

Adherent 

0.44% 
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did not do any manipulating to force the placenta out. We simply held the 
uterus for thirty minutes, whether the placenta appeared at the vulva or not, and 
at the end of thirty minutes expressed it. 

We are almost convinced now that the routine use of pituitrin is superfluous 
and makes no real difference in the loss of blood in the third stage. 

I believe that holding the uterus, likewise is totally unnecessary and frequently 
harmful, because holding the uterus before the placenta has been separated not 
infrequently includes massage for the softening of the uterine wall which is really 
normal relaxation, and results in irregular separation of the placenta with resultant 
increased bleeding and retention of a partially adherent placenta. Holding the 
uterus after separation is certainly superfluous because, so far as we can deter- 
mine, it plays no part in the control of blood loss. Separation is the important 
consideration in the third stage. This can be determined without holding to the 
uterus. Frequent palpation is better and safer. Bleeding from the vulva is 
valuable evidence. We tie a bit of tape on the cord, and the advancement of that 
mark is another very good index. Again, the alteration of the contour of the 
fundus is significant. As it rises and becomes conical, it shows that the placenta has 
moved down into the lower uterine segment. 

I believe that in the majority of instances there is no need for expression after 
the placenta has separated. If the woman is awake and of a cooperative nature, 
one need merely pull the recti together above the fundus in the upper abdomen, 
thus reconstructing the intraabdominal pressure at the height of a contraction, and 
in 90 per cent of our series the patient expels her placenta, using her uterus as 
the piston to drive the placenta out of the birth canal. I described that procedure 
eleven years ago. It has won very general recognition on the Continent and is 
used in Western Europe quite routinely. Its acceptance has been a little slow in 
this country, perhaps because many of our patients in the third stage are under 
the influence of a drug or anesthetic. 

If I may say one word more in discord, I cannot agree with classifying placenta 
previas as placenta previas and nothing else. Neither can I agree with the com- 
plete omission of vaginal examination on hospital patients. In a long series of 
vaginal and rectal examinations Dr. Ealph Eeis, of our clinic, found that the 
morbidity at the end of the complete series was identical. We have no fear about 
doing a vaginal examination on admission to determine the status presens of the 
patient whom we are considering. We do prescribe that a woman who is bleeding 
when admitted to the hospital shall not be examined by the house staff. A 
member of the staff is always available to do vaginal examinations, and I cannot 
agree that in a multipara, in whom the placenta is situated very eccentrically, as 
revealed by vaginal examination, it would be justifiable to deliver her by an 
abdominal operation. Simple rupture of the membranes, not to reenumerate the 
other procedures, has more than once closed the whole chapter of a placenta previa 
without any further intervention. Why do a section on that type of patient? 

DE. ALEXANDEE M. CAMPBELL, Grand Eapids, Mich.— We employ a very 
simple method of preventing excessive hemorrhage by tamponade of the uterus. 
For the last two years we have been doing routinely immediate repair of the cervix 
following labor, and in working out this technic it occurred to me what a simple 
thing it is to pack carefully a bleeding uterus when one uses the DeLee vaginal 
retractors and proper tenacula. I maintain that if proper care is taken and if 
this technic is followed, there is practically no danger of infection. We have 
used this method in a sufficient number of cases without the slightest morbidity. 
We beUeve that careful tamponade of the uterus is much preferable to, and much 
more effective, than the forcible massage which is so often used in an attempt to 
control excessive postpartum bleeding. 
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Concerning placenta previa, I want to state that, as a practitioner who has 
followed the statistics on cesarean section for many years^ I am glad that there 
are other members of this Association who do not take such a radical attitude 
as to advise cesarean section in every case of placenta previa. I think every such 
case is a law to itself and I am convinced that some eases will deliver themselves 
spontaneously and safely and that a number of cases may be successfully delivered 
by the use of a dilating bag. 

I will admit that cesarean section is a procedure of choice in many cases when 
it can be done by a skillful operator and under favorable circumstances, but I think 
that the statement that every case of placenta previa should be submitted to 
cesarean section is a very dangerous one to emanate from this Association. 

r»E. W. S. BAINBEIDGE, New York City.— I am wondering whether in con- 
sidering the question of hemorrhage, we have taken into consideration the physiologic 
chemistry of the blood? Where it has been possible, I have tried for years to 
get the coagulation time of the blood, and where possible, also the calcium content, 
although the coagulation time carefully done will give us a general rough view of 
the physiologic element in relation to coagulation. If the coagulation time is 
from seven to fifteen minutes, a few days of adequate medication will safeguard 
the patient and diminish hemorrhage. I question whether we are not often derelict 
in not paying more attention in our surgical work to blood chemistry. 

BE. C. E. HANNAH, Dallas, Texas. — I was particularly impressed with the 
discussion of Dr. Baer. Whenever we think of labor, we think of uterine contrac- 
tions and these contractions are present through the first, second, and third stages 
of labor. I have observed often that a patient will complain of painful contrac- 
tions during the third stage of labor almost equal to those of the first stage. These 
contractions of the third stage are of such severity at times that an anesthetic 
is necessary for relief. These painful contractions may mislead us, and cause the 
attending obstetrician to attempt to express the placenta before separation. The 
third stage of labor should be thought of as of two stages : first, separation ; second, 
expulsion. An attempt should not be made to express the placenta until it is 
separated, which is recognized by the ascension of the fundus of the uterus near 
the diaphragm, inasmuch as this maneuver will increase the loss of blood. Eough 
manipulation of the uterus produces bleeding. Unless pathologic, the third stage 
should not be hurried if we desire to prevent the loss of blood. After separation 
of the placenta, and during a contraction, place the palms of the hands over the 
recti muscles, which act as a support, and have the patient bear down; thus the 
placenta is expelled without an unusual loss of blood. Pituitary extract is not 
indicated in a normal third stage of labor; but, if given, it should /oUoti; the expul- 
sion of the placenta in normally conducted cases of labor. 

DE. ALONZO K. PAINE, Boston, Mass. — Eor a number of years the Section 
of Obstetrics and Gynecology of the Massachusetts Medical Society has been study- 
ing maternal mortality in Massachusetts; the statistics indicate that next to sepsis, 
hemorrhage is responsible for the largest number of maternal deaths, and that in 
these hemorrhage cases the placenta previas play a conspicuous part. I am especially 
interested, from the standpoint of teaching, in the adoption of a more or less 
standardized treatment for these placenta previa cases. I was glad to hear Dr. Bill 
minimize the importance of the variety in a given case. Dr. Potter puts it strongly 
when he says there is only one variety of placenta previa. It also seems to me 
that the wisdom of vaginal examination in these cases before the onset of labor 
is open to question. The existence of placenta previa can usually be established 
without such an examination, and the additional knowledge secured is of doubtful 
value in many cases; valuable time may be lost and hemorrhage increased by the 
procedure. 
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Por a number of years in teaching I have emphasized two things as important 
in determining procedure; the symptom itself, bleeding, and the time of its occur- 
rence. In a general way, if definite bleeding occurs before the onset of labor, 
the case is a potential cesarean. If this symptom appears in the seventh or eighth 
month, is slight in amount and ceases quicMy one is justified, with the patient in a 
hospital bed, in waiting from day to day until the baby is reasonably viable. Ee- 
current flow indicates the unwisdom of further delay and a cesarean should be 
done. Procedure, when bleeding begins after the onset of labor, depends on the 
degree of dilatation of the os. If there is slight or no dilatation, cesarean section 
still is the procedure of choice. If the os is sufliciently dilated to permit the 
easy introduction of a bag, it seems the conservative procedure. If a considerable 
degree of dilatation is present, simple rupture of the membranes will often sufSce 
to control bleeding. In cases where complete dilatation is easily secured, its com- 
pletion manually, followed by immediate extraction, is good treatment. 

DE. D. L. JACKSON, Boston, Mass. — Whether or not we believe in the routine 
use of pituitrin in the third stage, whether or not we believe in holding the fundus 
of the uterus, it is true that some uteri do not contract well after the placenta 
is delivered. In these eases where relaxation is present and bleeding is alarming, 
I have found that the use of pituitrin intravenously, in two or three minim doses, 
acts miraculously, clamping the uterus down tightly, almost before the administer- 
ing syringe can be laid down and the hand returned to the fundus. 

The second point I wish to emphasize is the value of getting the patient’s legs 
out of the stirrups and getting her flat as soon as possible after delivery. This 
simple maneuver accomplishes the very thing Dr. Calkin mentioned; viz., it causes 
the uterus to come out of the pelvis up into the abdominal cavity. 

DE. A. J. EONGT, New York City. — ^Bleeding toward the end of gestation 
must be considered in the light of a displaced pregnancy and ought to be treated 
as such. A misplaced nidation during the early period of gestation leads to an 
ectopic pregnancy. A misplaced nidation in the last six weeks results in a 
placenta previa. In either instance occasionally the patient may be able to get 
along without surgical intervention, for tubal abortion may take place and the 
patient gets well; the same happens in a large number of cases of placenta previa: 
labor sets in, the presenting part presses on the abnormally situated placenta, 
bleeding is controlled in that way, the child is born, and the placenta delivered with 
very little complication. However, placenta previa causing bleeding before the 
woman is in labor, before there is any dilatation, the cervix still rigid, and no 
presenting part to press upon the placenta, must be viewed in the same light as an 
unruptured ectopic pregnancy. In these cases the safest method of delivery for 
both mother and chUd is cesarean section. 

During the third stage of labor, the variation in the quantity of blood lost 
depends to a large degree upon the coaguIabiKty of the blood of the particular 
patient, for in addition to the closure of the sinuses of the uterine surface at the 
placental site, it is also necessary that coagulation take place at the opening of 
those sinuses, and the soonef that takes place the sooner will bleeding or oozing 
cease. 

DE. FOSTBE S. KELLOGG, Boston, Mass.— It seems to me we should be slow 
to accept chronic nephritis as the etiologic factor in ablatio in as high a percentage 
as Dr. Eolak suggests. Williams states in the new edition of his textbook that 
he saw but two cases in his series of 57. In our series we have been unable 
so far to establish a single case of certain chronic nephritis by interval study. 
Autopsy material carefully studied in relation to the kidney is very scant. We 
liave finall 3 ' in one instance found a kidney with infarct formation with desquama- 
tion of the tubular epithelium beyond. This is the picture of the characteristic 
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pathology of the liver in eclampsia. It also accounts for the characteristic picture 
of the detritus-filled tubules with attempts at epithelial regeneration described by 
Couvelaire and seen by us, and called by Mallory ^‘late tubular nephritis.’' In 
contradistinction to Williams we have found in one autopsy in a patient who did 
not have convulsions, typical eclamptic liver lesions. We have reported eight 
cases (now ten) in which separation occurred on or about the time of the dis- 
appearance of albumin and elevated blood pressure in patients with nonconvulsive 
toxemia. Further, we reported five cases of ablatio associated with convulsive 
toxemia and called attention to the fact that each had one or more convulsions 
prior to placental separation. 

DR. E. L. CORNELL, Chicago, III . — I want to emphasize the fact that we 
so seldom treat these hemorrhage cases prophylactically. We should give the 
pregnant woman, as part of her prenatal care, calcium in some form during the 
latter months of her pregnancy. Today most women are delivered under some form 
of anesthesia, either ethylene, nitrous oxide or ether; therefore the uterus at the 
last end of the second stage does not contract as readily as it would, without any 
anesthetic. 

A third factor, which plays an important part is the rapid delivery of the 
body, after the head is born. The uterus loses its opportunity to contract and 
retract. 

Another detail in the management of the third stage is that the patient should 
have from 7% to 20 minims of pituitrin as soon as the head is born and before 
the shoulders are delivered. During the war we were unable to obtain packing 
material, so we instituted the use of pituitrin in the beginning of the third stage 
or at the end of the second stage of labor and since then postpartum hemorrhages 
have markedly increased. 

I know of no way to predetermine the amount of blood any one individual will 
lose in any type of placenta previa; therefore, I agree with Dr. Bill that until 
we are able to predetermine the amount of bleeding in any patient, the cesarean 
section in cases with a closed cervix offers the best results. 

DR. ALBERT MATHIEU, Portland, Ore. — The completion of the third stage 
of labor does not preclude the possibility of hemorrhage. I think the patient should 
be left in the delivery room one hour following delivery; that the uterus should be 
watched, not by the one who is cleaning up the delivery room, but by one designated 
for that purpose; and that the doctor should stay in the hospital for one hour 
following delivery. I know of two deaths that might have been prevented had the 
patients been watched in this way, and I think I have on two occasions saved the 
life of a patient by being in the hospital when the hemorrhage began. 

DR. JAMES K. QUIGLEY, Rochester, N. Y. — There would seem to be one 
other reason for not packing the uterus; namely, the development of a chronic 
endometritis and separation of the placenta in these cases in subsequent pregnancy. 
I believe in packing the uterus rarely and we should pack through the large 
Harper tube whereby the gauze at no time comes in contact with anything except 
the uterus. 

DR. CALKINS (closing). — ^I would say to Dr. Bainbridge that we have routinely 
taken the coagulation time for several hundred cases and so far it has been found 
to have no effect on the blood loss. We have not routinely made blood calcium 
determinations but we do routinely give calcium to all of our patients. 

Dr. Hannah called attention to the manner of giving pituitary extract. We 
never give it vmtil after the placenta is delivered; therefore, we do not give it 
in the tliird stage but at the completion of the tliird stage. 
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I am very glad that Dr. Baer sounded a discordant note. He pointed out that 
the alteration in contour of the uterus is an important sign of the separation of 
the placenta from the uterus. 1 should like to ask whether he can see that contour, 
or does he feel it with his hands? Ahlfeld, years ago, called our attention to 
the fact that only 14 per cent of all women would spontaneously express their own 
placentas. He had a series of several thousand cases. Williams has repeatedly 
called attention to that fact in each edition of his textbook. 

In justification of the technic recommended for the management of the third 
stage of labor I would like to call attention to the fact that our figures are based 
on measurement (not estimation) of blood loss, 210 c.c. being the average blood 
loss, including all cases. For example, we had one patient ^vith 2500 c.c. of blood 
loss in the uterus, in a case of ablatio placentae. That case is included in the 
average. The average is little more than one-half of the smallest previously pub- 
lished average. The smallest was that of Williams in the Hopkins clinic, 343 c.c. 
in 1000 cases. The other averages have been 500 c.c. or more. 

It is a fact that too much anesthesia will produce more blood loss, regardless 
of the agent used. It is also true that ether will produce more bleeding than 
nitrous oxide, and that ethylene wfill produce more bleeding than nitrous oxide. 
Lacerations or operative procedures of any sort will increase the amount of bleed- 
ing. Hydramnios, twins, placenta previa, etc., increase the bleeding. I was con- 
sidering the variation in blood loss in normal labor primarily. 

DE. BILL (closing). — By way of general discussion, fifteen years ago, in a paper 
prepared for the Ohio State Medical Society, I advocated the routine use of 
pituitary extract in the third stage of labor. We have used this routinely ever 
since, in probably more than 40,000 cases. We have had no trouble from it what- 
ever. Our feeling is that there is no single thing that has done as much in pre- 
venting postpartum hemorrhage as the routijie use of pituitary e.xtract as soon as 
a child has been born. We give a full cubic centimeter at this time. 

In regard to my own paper, let me again emphasize that of first importance 
is the examination of the patient’s condition by careful blood examination and blood 
pressure reading, to determine whether she is a fit subject for delivery. If she is 
not, a sufficient blood transfusion should be given her to make her a fit subject. 
We have given as high as 2200 c.c. in a single case. 

As to the examination, I believe that absolutely nothing can be gained by 
vaginal examination. . One discussant said it was radical to do a cesarean in a 
’’supposed” case of placenta previa. It is possible to make a diagnosis of placenta 
previa without examination. Our comparatively low incidence of placenta previa, 
one in 330 cases, is proof enough that none but real cases of placenta previa have 
been treated in this way. Further, you must realize that vaginal examinations only 
add to the danger of infection and that manipulation often causes serious hemor- 
rhage which means an unnecessary loss of blood to the patient. 

As to the method of delivery where forcible dilatation of the os is accomplished, 
no matter how gently, there will always be cases of postpartum hemorrhage, and 
I believe that the only cases in which we can be absolutely sure that there will not 
be postpartum hemorrhage are the ones in which we leave the placental site un- 
touched; that is, cases treated by abdominal cesarean section. 

(To he continues.) 
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Dr. F. W. Rice reported a ease of Acute Yellow Atrophy of the Liver 
During Pregnancy with Recovery. 

Drs. E. C. Lyon, Jr., and G. G. Bemis (by invitation) presented a 
paper entitled A Study of Neonatal Deaths Occurring in 6000 Con- 
secutive Deliveries, (For original article see page 373.) 

ABSTRACT OP DISCUSSION 

DR. WALTER LESTER CARR. — Tlie interwoven character, medical and ob- 
stetric, of the report would show the necessit}' for medical prenatal care being 
continued during all the time the mother is under observation. There are certain 
factors which I think we must consider in neonatal deaths, not always detected 
even though blood and urine examinations are made. For example, a patient 
contracts influenza just about the time of her confinement and the baby dies of 
influenza. Such things, I think must be studied in making an analysis of a group 
of neonatal deaths. 

At the Woman’s Hospital we examined 200 babies for bleeding and coagulation 
time to determine whether in babies born with injuries such as cerebral hem- 
orrhage or a tentorial tear, which could not be reached, we could at least 
inject blood or serum. At present it would appear that we are much better off 
than when we let those children go without doing anything for them. 

Referring to atelectasis and pneumonia, I believe there is no doubt that 
atelectasis is frequently followed by bronchopneumonia in weak and premature 
babies. 

In the premature and weak groups we must encourage artificial respiration. We 
cannot, however, always make the baby breathe because the musculature is weak 
but by proper and not too energetic attention and by the use of oxygen we 
will be able to get better results. 

As for congenital defects, occasionally there is a baby suitable for operation and 
in one instance of atresia of the duodenum, operation saved the baby, which led 
us to believe that the way was opened for further operative intervention for this 
type of defect but the next time a baby had the same symptoms, operation was 
urged, was not accepted and the child died. The autopsy findings in the latter 
ease showed an atresia too extensive for resection. While there was a mortality of 
50 per cent in these two cases, we still felt that the matter of operation in such 
cases is worthy of attention. Some of the cases of jaundice gave us considerable 
thought, and various tests have been carried out, and we have felt that these were 
not always an index of whether the case was a surgical one or not. 

Statistical results indicate that greater attention is being paid to newborn babies 
and while any institution is liable to have an epidemic, such as influenza, this might 
be avoided or at least minimized by watching the mothers and nurses and at the 
first sign of influenza having the children isolated and observed for respiratory 
infection. However, the difficulty is that respiratory infection may be conveyed to 
a number of babies who show very little rise of temperature for the first day or 
two and apparently very little change in the upper respiratory tract or naso- 
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pharynx but because the nasal spaces in babies are so small there is liable to bo a 
quick collapse from descending infection. 

DE. LYON (closing). — We have been studying of late the thymus gland in 
a series of apparently normal babies, having them all x-rayed on the fifth day, 
to try to determine an index, if possible, for a normal thymus. It is difficult to 
interpret these x-rays. We have liad babies that we felt clinically showed definite 
symptoms of embarrassment due to an enlargement; these we have treated by 
x-ray, but in this group in the past eleven years we have not liad any eases in which 
the thj’mus was the cause of death. 

The case of hemorrhage into the adrenals we felt was due probably to handling 
at the time of delivery. How mueli spanking that baby had I do not know. 

In regard to interpartum and postpartum deaths, our series of stillbirths in- 
cluded the interpartum deaths and the antepartum deaths. I presume that really 
those two topics should be considered together, tlie stillbirths and the neonatal 
deaths, but it makes such a vast amount of figures. 

In regard to placenta previa, for somewhat over two j-ears, if I recall correctly, 
we have been doing cesarean section on everj- case of placenta previa in which 
we have made the diagnosis. 

We have not had a great many eases, but as yet we Jiave not had any fetal or 
maternal mortality. Several of these eases have been transfused during the opera- 
tion, some before, and some afterward. We always have a donor ready and the 
transfusion apparatus set up, and at times we even have the donor by the side of 
the patient when we are operating. Lately we liave been doing the low flap op- 
eration on our cases of placenta previa. 

Dr. Max D. Mayer (by invitation) read a paper entitled Psychother- 
apy and a Gynecologic Service. (For original article see page 357.) 

DISCUSSION 

DE. E. T. FEANK.— Before Dr. Mayer’s advent in Mount Sinai Hospital we 
used a great deal of care in eliminating and weeding out patients whose physical ■ 
disabilities did not seem to fit the tyiie of symptoms that they complained of, with 
a fair degree of success, but since he has started this work I feel that these 
patients are benefited in a further way; not only are we safeguarded from doing 
unnecessary operative work, but these patients when discharged, are taken care of 
and again made useful individuals. 

DE. J. A. COESCADEN. — The presentation of such a subject before this group 
is an extremely healthy symptom of the reaction against over-specialization. It is 
not so long ago that gynecologic results were e.xpressed in mortality. Even now, 
discussing the treatment of fibroids, I am frequently told that the best treatment 
is hysterectomj’ for any fibroid because the mortality can be brought down below 
one per cent. 

In 1914 I had the privilege of working up a follow-up system which was to 
cover all cases in the hospital. At that time there ^vas no universal follow-up 
system that I could find in the country. In a few years after this it became 
apparent (this was for a surgical service) that the results of surgical treatment 
were not satisfactory. We at first used vague terms to describe the success of our 
procedures. AVe soon had to divide the results into three parts, symptomatic, 
economic, anatomic. We got beautiful repairs, and beautiful excisions without cure 
of symptoms, or we might cure symptoms, etc., and leave an economically useless 
person in the community. My own interest in the subject has come particularly 
because I have induced in many an artificial menopause. In the early days we 
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were overwhelmed by the numerous symptoms presented by these sufferers. ITor 
years we fed them quantities of ovarian extract but without success. About 1917 
in desperation we sought relief from the psychiatric field and found that most 
psychiatrists regarded these symptoms as primaril}' psychic in origin and not 
endocrinologic. So, adopting a crude form of psychotherapy, we have reduced the 
neuroses to at least a comfortable number. 

The problem for the gynecologist is to decide how soon he should turn the case 
over to a psychic expert. 

DE. W. H. GARY. — I think this is one of the major phases of gynecologic 
practice. 

I ■would like to ask Dr. Mayer wdiether his work was concerned -with a group 
of outdoor or dispensary patients or with a more intelligent group, because it 
has been a problem to me to know how to devote the time necessarj”^ to properly 
approach these patients’ problems. 

DE. MATEE (closing). — With Dr. Corscadeu I hcartilj' agree that unless a 
man has had some special interest or training in the subject he is apt to err in 
the direction of giving advice. The essential feature for us, as gynecologists, is to 
be able to see that there is a disproportion between the effects and causes and look 
for a residual phenomenon. 

In answer to Dr. Cary I would like to say that this report is based solely 
upon cases seen in the hospital and the out-patient department, where the work 
was done for seven years before its being included in the ward. My private ex- 
perience has not been included in this paper. 

I have devoted some time, but I find that the time necessary is not cxces.sivc. 
The special morning clinic has an attendance of less than a dozen cases on the 
average and outside the regular round hours and in spare hours during the day 
the cases in the ■s\-ard are interviewed. I have three assistants who are being 
trained in the out-patient department to collaborate in this work. 


THE OBSTETRICAL SOCIETY OP PHILADELPHIA 

M^EETING OF MAT 1, 19S0 

Dr. Chas. C. Norris, tlie retiring President presented an address, after 
■which Dr. Joseph V. Missett described A Case of Primary Tuber- 
culosis of the Cervix. 

Mrs. F. S., aged fifty-seven years, white, a native of Philadelphia, nullipara, was 
admitted to the Women’s Neurological Department of the Philadelphia Hospital in 
January, 1930, for the treatment of a left hemiplegia suffered a week before. 
Other than the paralysis, her complaints were: gnawing pain in the left hip, lower 
abdominal and lumbar pain of one month’s duration, pain in the left shoulder 
girdle, and vaginal discharge for two months. 

She was quite certain of the duration of the discharge, dating its onset following 
a physical strain. “Felt something rupture after I lifted some tubs, and then 
the flow began’’ is her statement. Her family doctor told her her womb was 
t-w^sted and prescribed a douche, which brought no relief. She was a robust, 
liealthy looking woman, well preserved and whose -weight had been well maintained. 
However, she was extremely neurotic and apprehensive, and ex.amination was rather 
difficult because she was in fear of being hurt. 
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Pig. 1. — Cervix and anterior vaginal mucosa, showing excavating ulceration above 
anterior lip of cervix, with an area of subepitheliai injection to the right of the ulcera- 
tion. The cervix is atrophic. 



— ^botomlcrograph. low power, showing individual and conglomerate tu 

,4 Itepresents the center of a tubercle, B the zones of epithelioid ana 
jmphold cells surrounding the tubercle G a typical I.anghans giant cell. 
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Her past medical history was esseatially negative. Her family history was 
negative, except that her mother died at the age of sixty-three, supposedly of car- 
cinoma of the liver. The patient was married at the age of twenty-four, her 
marital relatious were presumably normal, and her husband was a liard working 
individual weighing well over 200 pounds. She denied intercourse out of wedlock. 

Tier menstrual history is unusual. At the time of admission she claimed that 
at the age of eighteen she had three menstrual periods, spaced at regular intervals 
of twenty-eight days, with scanty flow for two days and profound dysmenorrhea. 
There was then a cessation until the age of thirty-eight. Subsequently the patient 
denied menstruating at the age of eighteen, and stated she menstruated for the 
first time at the ago of thirty-eight. At that age her periods were regular for 
nine months, menstruating only for a day, however, and wdth scanty flow; follow- 
ing this she complained of headaches, hot and cold flushes for a long period of time, 
and profound nervousness. 



Pig. 3. — Photomicrograph, high power, of tuberculosis nodule in tissue removed for 
biopsy. D Indicates the ring of epithelioid and lymphoid tissue surrounding the 
tubercle, E a typical Langhans giant cell with its peripherally place nuclei. P central 
area of tubercle showing little caseation. 

There was no evidence of bone or joint disease, the hip, lumbar area, and left 
shoulder girdle being ruled out by physical examination and x-ray. Lungs were 
clear and the x-ray of the chest ivas negative. There was tenderness throughout 
the whole abdomen, but it was more apparent than real. The patient could be made 
to relax and the .abdomen could be palpated quite freely. No masses were felt. 

A foul smelling, grayish-yellow, purulent, necrotic vaginal discharge was noted. 
The vaginal mucosa w.os atrophic or senile. Cervix small, irregular and indurated. 
Uterus senile or atrophic. No pelvic masses. Unable to feel adnex.al abnormality. 
The tubes and ovaries were considered to be also atrophic. By speculum examina- 
tion, the cervix was found to be small, ^vith a small closed os. Fairly normal 
posterior lip. The anterior lip showed what appeared to be an ordinary erosion 
with excavating ulceration that bled only slightly on vigorous rubbing. Above 
the actual ulceration was an area of subepithebal injection on the vaginal portion 
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of the anterior cervix representing an inflammatory extension. The consistency of 
the cervix 'was firm. No cysts or granular areas. There was bleeding from the 
cervix after trauma. 

Biopsy report on cervical tissue was as follows: Section shows numerous 
epithelioid tubercles in which there were many typical Langhans giant cells. There 
was little caseation. There was no evidence of malignancy. 

Diagnosis . — Tuberculosis of cer'vix. 

A second biopsy specimen was taken about two months later and -was reported 
upon as follows: The tuberculous nature of the lesion -n-as not so well demon- 
strated by this biopsy as by the former. However, the combined picture presented 
by the sections was entirely con-vincing. 

The further clinical course was, for the most part, an afebrile one. Blood 
pressure 145/90. Urine examination showed a high specific gravity, trace of 
albumin and many leucocytes. Blood count was as follows: Hb 12.3 gm., W.B.C. 
7000, B.B.C. 4,130,000 and a normal differential count. Blood chemistry was 
normal. Three special urine examinations revealed no tubercle bacilli. 

Comment . — At the present time a final diagnosis of primary tuberculosis of the 
cer-vix in this case cannot be made with absolute accuracy. The patient would not 
submit to surgery as a curative measure, and our diagnosis therefore is based 
on the physical findings, the microscopic examination of tissue removed from the 
cervix for biopsy, the absence of associated pelvic pathology, and our failure to 
discover foci in other parts of the body. 

The clinical picture was not wholly unlike that of early carcinoma of the cervix. 
In fact the tentative diagnosis, before the biopsy findings were reported, was early 
malignancy. This feature in the case is important, in that it lends further emphasis 
to the need for microscopic examination of all tissue held pathologically suspicious. 

Dr. Leonard C. Hamblock reported and described T'wo Cases of Acute 
Puerperal Uterine Inversion. 

Case 1. — ^M. S., primipara, aged twenty-one. The prenatal blood pressure ranged 
from 90/75 to 100/75. Her only complaint during this time was fatigue. Entered 
hospital May 20, 1929 with pains every ten to twenty minutes. Membranes un- 
ruptured. Eectal examination showed head in pelvis, cervix not entirely effaced, 
one finger dilatation. Pains not very severe until 6 A.M., when they became more 
severe and regular at two to three minutes. Cervix three fingers’ dilatation and 
fully effaced. At 10 a.m. she was taken to delivery room with fetal head on 
perineum. Gas anesthesia begun, membranes ruptured, outlet forceps applied. 
Episiotomy done and the baby delivered without difSculty. Sutures were placed 
in perineum, but not tied, no excessive bleeding. When anesthetist stated the pulse 
at 140, the clinic nurse could not feel the fundus and placenta was presenting itself 
at the vulva. Anesthesia was stopped and an attempt was made to deliver the 
placenta. As it was brought through the vulva it was firmly adherent to a pale 

IJear-shaped object, the uterus. Intravenous injection of salt solution begun and while 

this was running in, the placenta was separated manually and pressure made on the 
outer margins of the inverted uterus to replace it. The hand followed the fundus 
as it quickly righted itself, packing was immediately placed in the uterus, heat 
applied to the body, feet elevated and the pulse watched carefully. Salt solution, 
300 C.C., given and the pulse gradually settled down to 110. One hour later patient 
was put back to bed. Digalen administered hypodermically. In the early evening 
pulse was 90, and the next morning the packing was removed and sutures in the 
perineum tied. She made an afebrile convalescence, nursed her baby and was 
discharged on the fourteenth day. 
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Examination of this patient on July 2G, 1929 showed a well healed perineum, 
slight unilateral laceration of the cervix, uterus in good position adnexa negative 
and no tendency to prolapse. 

Case 2. — B. P., primipara, aged forty-one. Prenatal blood pressure varied from 
128/90 to 140/80, when she began to complain of slight edema of hands and 
ankles. Urine at this time showed cloud of albumin and a few hyabne casts. Next 
examination showed blood pressure of 165/90 with an increase of edema of feet 
and hands. Since this was definitely a ease of toxemia she was admitted to the 
hospital for induction of labor three weeks before term. Castor oil and quinine 
were given without results and a surgical induction was done. A Voorhees bag 
was inserted at 12:10 p.m., March 28, 1930. Por two hours no pains and a pound 
weight was attached to the bag. This caused irregular pains and at 12 midnight 
the bag had slipped through the cervix. Eectal examination showed a well effaced 
cervix, no engagement of the head and the cervix dilated three fingers. She was 
taken to the delivery room, ether anesthesia given, cervix dilated easily manually 
and version performed. There was no difficulty, forceps were applied on the after- 
coming head, no suprapubic pressure made, episiotomy was done. Almost as soon 
as the cord was cut, the placenta was at the vulvae and the patient’s pulse had 
risen to 156. Placenta was delivered with the inverted uterus attached, the placenta 
separated manually, uterus replaced and packed, hypodermic of 30 c.c. of Digalen 
given. Since this patient did not present the evident shock as the first patient had 
done, no further treatment was given. Pulse dropped to 140 and she was transferred 
to bed. The next morning pulse was 120, temperature 100.2°, blood pressure 
120/80. Packing was removed, the patient remained afebrile. Episiotomy was re- 
quired on seventh day, and the patient left the hospital on the seventeenth day. 
Examination April 26, 1930 showed a well healed episiotomy, small bilateral lacera- 
tion of the cervix, uterus well involuted and in good condition. Blood pressure 
130/90. Urine, trace of albumin, no casts. 

In reviewing our two cases the following interesting points may be noted: 

1. The two extremes of childbearing age are represented. 

2. The lesser shock in the second patient, due no doubt to the earlier recognition 
of the condition. 

3. Eapid recovering from shock in both cases. 

4. Ease of reposition by taxis. 

5. Absence of sepsis. 

6. Absence of excessive hemorrhage. 

7. The first case presented a hypotension during her prenatal term, the second 
case showed toxemia with hypertension. 

8. Inversion followed after two widely different methods of delivery. 

DISCUSSION 

DE. PHILIP P. WILLIAM. — ^Although the condition is quite rare I have seen 
three cases mj'sclf. In the first, the woman had been delivered by forceps, sutures 
had been placed in the perineum but not tied, placenta was manually extracted 
when the fundus turned inside out. The shock was severe, so the vagina was packed 
and she was sent to the hospital. I saw her on her arrival, treated her for shock, 
the examination showed that it was impossible to reduce the inverted fundus by 
taxis because the cervix was so tightly contracted. She died within an hour after 
admission. 

In the second case, I saw the p.atient, a primiparous woman, five years ago fol- 
lowing a forceps operation. The doctor had done a manual removal of the placenta, 
which was followed by inversion. There was great hemorrhage and shock. She 
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was sent to the hospital, given morphia and saline and seemed to rally, and it was 
decided to attempt reduction by taxis, but this failed and the patient died on the 
table. 

Tliese cases showed what an enormous degree of shock patients suffer after 
inversion of the uterus. 

In the third case I saw the patient only two years ago. It was a primiparous 
labor delivered by forceps. The placenta was expressed by Credd and immediately 
the presence of a tumor mass was noted in the vagina, and as this patient was 
still under the anesthetic, reposition was immediately done, she was packed, had 
very little shock, and recovered. 

I believe it is still true that almost every case of inversion of the uterus is due 
to some mishandling of the third stage of labor. I heard of one case a few 
3 'ears ago where the placenta remained attaelied, and the uterus spontaneous!}" 
inverted following the use of two doses of 1 c.c. each of pituitrin. Since then I have 
almost invariably liad pituitrin given after the completion of the third stage for 
fear some accident might be caused bj" over-stimulation in cases where the placenta 
is still attached. 

I think that probablj' where less haste is made in the third stage of labor 
less harmful results ensue. 

DR. WILLIAM R. NICHOLSON. — I witnessed a case of this kind some years 
ago, following a careful deliver}" by forceps. There was no attempt at the Crede 
method because of lack of time. Inversion of the uterus occurred immediately 
after delivery. The placenta was removed immediately, reposition done manually, 
and the patient did well. 

Another case was of a woman with a two-thirds inversion, the particular point 
about this ease being while the inversion had been in evidence for sojne two and 
a half hours before I saw her, there was no shock and but relatively slight hemor- 
rhage. I told the anesthetist to put the patient under the surgical degree of 
anesthesia and then simply replaced the uterus by pressure. 

I believe deep anesthesia was the important factor in my success in this 
instance. 

In these cases I believe that there must always be a degenerative muscular change 
in the uterine wall, analagous to what probably occurs in premature placental separa- 
tion, which permits invagination of a portion of the uterine wall. This invaginated 
segment then becomes as it were a foreign body in the uterus and under the 
action of the uterine muscular contractions is progressively pushed out. 

With regard to the etiology of inversion, I am perfectly certain that the Crede 
method has very little, if anything, to do with it; and while of course I do not 
advocate traction on the cord, I feel that this also has very little to do •with 
it. In other words, as I believe that premature separation of the placenta predicates 
some disease of the uterine musculature, so do I also believe that the same predis- 
posing factor is operative in cases of inversion. In the two instances of this latter 
condition which I have seen there was no question of cord traction or forcible 
manipulation of the uterus in either. 

I cannot agree with Dr. Hamblock on the question of pituitrin. Its dangers 
are the same as that of any powerful drug, if given in an overdose, but as far 
as these cases are concerned, I am perfectly certain that a dose of pituitrin follow- 
ing the delivery of the baby works against the probability of inversion rather than 
for it. 

One more point I would like to make is that it seems to me that in cases 
occurring outside hospitals where the possibilities of clean, rapid work are out of 
the question, that the placenta in cases of inversion had better be left alone, until 
transfer to hospital can be made. Pack the vagina if necessary because of hemor- 
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rhage, but as a general rule the immediate removal of the woman to the hospital, 
with the placenta attached, gives her a better cliance than an attempt at reposition 
in the house. 

DE. GEOEGE M. BOYD. — The cases I have had of acute inversion of the uterus 
bear out the viewpoint expressed, namely: the uterus is at fault, for many of these 
cases are spontaneous. The acute cases have yielded to taxis but I have found it 
necessary to operate in two. The first was one of complete inversion and failure 
to reposit the uterus by taxis, it was necessary to do an abdominal section for the 
purpose of making manual dilatation of the cervix. The second case was one in 
which the uterus had been inverted for sixteen months. An anterior colpohysterot- 
omy (the Spinelli) was performed with success and it is interesting to know that 
this woman has had two babies since the operation. 

In the treatment of so rare an accident, few iiave had an extensive experience. 
This fact probably explains the general hesitancy in the past to accept early opera- 
tive measures. Tlie operator has often persisted in taxis or the use of some 
mechanical device or pessary to the detriment of the patient. On the other hand, 
some operators failing in taxis, recommend hysterectomy for all chronic cases. 
This operation is indicated where there exists gangrene or marked infection of a 
tumor of the uterus but in clean cases, it is unjustifiable. In the acute case before 
involution is completed tlie uterine musculature is still hypertrophied. It is pliable 
and will often yield to taxis. Manual reposition should therefore be tried in all 
such cases but after a month or six weeks the uterus will have returned to its 
normal size and tlie tissue become firm and unyielding. In these chronic cases, 
manual reposition should only be carried out for a short time, if at all. By early 
operative measures, mortality and the comfort of the patient will be materially 
improved. Colpohysterotomy is therefore the operation of choice in the treatment 
of difficult cases. It is conservative, simple of execution and can practically bo 
applied to all. Should the anterior operation fail, the posterior wall of the uterus 
could also be incised. This would undoubtedly make it possible to reposit the uterus. 
Anterior colpohysterotomy, the Spinelli operation, lias certain advantages over the 
posterior. The field for operation is more accessible and suturing is facilitated. 

DE. GEOEGE W. OUTEEBEIDGE. — I saw in consultation about a month ago 
a young primipara, with a complete inversion of the uterus, who had been de- 
livered about five hours before. I believe the placenta had remained attached for 
about an hour, at the end of which time it was expelled without difficulty by the 
Gred6 method. The patient, however, continued to bleed and went into .shock. 
The attending physician made a tentative diagnosis of inversion of the uterus and 
nttcnrpted to replace it but was unsuccessful. The vagina was then packed as 
firmly as possible around the inverted uterus. When I saw the patient she was in 
extreme shock and almost completely exsanguinated. Blood was being taken from 
her husband for a transfusion, and in view of the intense shock, I felt it better 
to wait until after this had been given before attempting to do anjrthing. The 
patient received about 450 c.c. of blood. By this time the vaginal packing showed 
oozing through it, and the patient’s condition was slightly, if any, improved. It 
did not seem justifiable therefore to procrastinate any longer, and I removed the 
packing and without anesthesia was able comparatively easily, by making pressure 
on the center of the inversion, to replace it completely. The uterus was then firmly 
packed, but the patient was in a desperate condition. A second donor was on 
hand, and blood was obtained from liim for a second transfusion, but the patient 
died before it could be given. I felt that this patient’s life could probably have 
been saved had it been possible to replace the uterine inversion and pack the 
uterine c.avity before so complete exsanguination had taken place. The only 
possible predisposing condition in this case that I know of, which may or m.ay 
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not have had any effect, was that about a year previous!}' she liad had an incom- 
plete abortion, for which an ordinary dilatation and evacuation of the uterus had 
been done. 

DE. W, E. PAEKE.— It is my practice at tlie Kensington Hospital for women 
to administer an ampoule of pituitrin as soon as the baby is delivered, and in 
several thousand cases, no untoward accident has occurred, I believe this practice 
would oppose rather than favor inversion of the uterus. 


Dr. P. B, Bland, Dr. L. Goldstein, and Dr. D. H. Wenbich presented 
a paper entitled Trichomonas Vaginalis Vaginitis in Pregnancy. 
(For original article see page 365.) 

DISCHSSION 

DE. P. BEOOKE BLAND, — ^Nearly one hundred years ago (1836) Donne re- 
ferred to the trichomonas as the possible provocative factor in eases of persistent 
leueorrhea. Since then more than 60 papers, have appeared, both in this country 
and in Europe, supporting this view. 

In order to determine the causative relationship of the parasite to obstinate 
leueorrhea and especially its possible influence on the normal vaginal flora, and 
thereby its ultimate relationship to puerperal morbidity, we have systematically 
examined the vaginal secretion of all patients registering in our Antenatal Clinic. 

We have not carried our investigations far enough to express an authoritative 
opinion with reference to the role the parasite may play in puerperal morbidity, 
but we do believe that it does give rise in some patients, though by no means in 
all, in whom it is found, to a definite pathologic entity, characterized by minute 
pinpoint areas of hyperemia and granulation in the cervix and vaginal walls, 
especially in and about the vault, accompanied by a profuse bubbly discharge. 

For a time, I must confess, I was somewhat skeptical as to whether the organ- 
ism was capable of bringing about pathologic tissue alteration, but substantial 
proof of its pathogenicity seemingly is found: First, in the numerous papers pub- 
lished dealing with this phase of the problem. Second, because of the fact that it 
is transmitted from one individual to another; and, third, by the rather character- 
istic tissue changes which take place in individuals to whom it is transferred. 

DE. WILLIAM E. NICHOLSON.— I should Uke to know whether any pathologic 
symptoms have ever been found in the mouth as a result of infection with this 
organism. I should also like to know about the permanence of the suggested 
culture media, because it would be extremely difficult to carry out this work in 
a clinic if the culture media was not of a lasting quality. I still doubt whether 
there is any relationship between this organism and puerperal morbidity. 

DE. LEOPOLD GOLDSTEIN.— The organisms are very easily found in the fresh 
smears of vaginal secretioiu They vrill remain alive for a number of hours or even 
overnight in an ordinary saline solution; but a little difficulty is encountered in 
cultivating them. 

We are trying to determine the source of these organisms. Later we shaU 
examine the mouths of these patients in order to determine whether there is any 
relation between the organism found in the mouth and that found in the va^na. 
As far as its effect on morbidity is concerned, a number of European writers 
have found that there is a definite relationship between trichomonas infection 
during pregnancy and morbidity after delivery. 
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Report of the Committee on Pregnancy Toxemia, presented by Dr. 
Edward A. Schumann. (See page 381.) 

ABSTRACT OP DISCUSSION 

DE. J. O. ARNOLD. — One of the first points in the study and care of toxemia 
is to properly classify women in pregnancy with reference to the status of the 
kidney condition. I have felt, from my own observations, for some years, that 
there is a definite toxemia of pregnancy, which affects women according to whether 
they have now, or have had, any kidney disease; or whether they are now, and 
always have been, free from kidney disease. If we can make that classification 
from the start, we will have done a great service toward the treatment, or pre- 
vention of toxemia. 

We must, therefore, have more thorough and efficient methods of study of 
kidney conditions at tlie very beginning of pregnancy. Tliose cases that show any 
indication (for instance, by eye, or other examinations) of previous kidney disease, 
are treated in an entirely different manner from those which arc known to be 
kidney-free at the beginning of pregnancy. 

As to the direct treatment of the eclamptics or preeclamptics, it seems to me 
that one of the greatest advancements that have been recorded recently is that of 
more careful attention to the “fluid balance,” as suggested by the work of Temple 
Fay. 

I agree that most of these patients require very little of the more or less radical 
treatment we have been giving them. Very few will require morphia. Blood- 
letting, I think, or spinal drainage, will continue for some time, and in some in- 
stances magnesium sulphate, or perhaps better, 50 per cent glucose injected 
intravenously may have beneficial effect. But for most cases very careful attention 
to the relationship of intake and output of fluids, and to methods of fluid elimina- 
tion — ^keeping the intake always several ounces below the output — will undoubtedly 
prove a most important factor in successful treatment. 

DR. JOHN M. LAPFERTY. — The trend of all recent work on eclampsia has 
tended to show that the cause of this disease will ultimately be found to be due 
to some disturbance of the maternal metabolism, instigated by the growing fetus. 
A study of the blood chemistry especially in relation to the various metabolic con- 
stituents, will therefore be the key by which this problem will be solved. The 
work of a number of investigators, especially the pioneer work of Titus, has dem- 
onstrated the fact that the carbohydrate metabolism is especially important, as the 
fetus is nourished largely by this element in the mother's blood. One man has 
the opportunity of seeing comparatively few cases of this disease, and hence a 
careful study of the blood chemistrj- of all cases of eclampsia seen by men who 
have the facilities of a laboratory would supply data of considerable v.alue in clear- 
ing up the cause. 

I have had the opportunity of collecting blood for examination from six patients 
in eclampsia, the results of which I am preparing to report at a later date. 
They all show, I think, a significant fluctuation when taken at five-minute in- 
tervals as advised by Titus, and most of them show relatively low average 
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values. The blood vras examined by the. method of Folin and Wu which gives a 
normal variation in blood sugar for 80 to 120 mg. 

In all cases there was found a drop of blood sugar preceding the convulsion, 
followed by a rise after the convulsion. 

If this fact is considered in the light of the investigation of the Cori brothers 
who found that the secretion of the adrenals in a deficiency of oxygen caused the 
glycogen in the muscles to be incompletely oxidized into lactic acid, which in turn 
was reconverted into glucose by the liver, it would seem that the convulsions of 
eclampsia were a protective mechanism of the body to maintain the blood-sugar 
level. The destructive nature of the convulsion does not mitigate against this 
view, as other protection reactions, e.g., fever, can be so exaggerated as to destroy 
instead of conserve. 

DR. J. STUAET LA WHENCE. — I would like to discuss three aspects of this 
report. 

I. The Method of Investigation. — To establish even a method of investigating 
the problem of toxemia is difficult. Perhaps another method than that adopted 
by the Committee might be more successful. In my opinion a better method of 
procedure would be to have one man from eacli hospital service, designated by the 
chief of service, to prepare and report the toxic cases and their incidence ac- 
cording to their own hospital’s methods. Each of these men would collect, classify, 
and analyze their own data from the standpoints of incidence, etiology, classifica- 
tion, and treatment; each of these men to be members of the Committee, to- 
gether with other men chosen for their special interest in toxemia and especially 
research workers. Then at the end of a given period and during the period the 
Committee so composed should be divided into subcommittees by the chairman to 
collate and analyze and report on the material, methods, and status of the toxic 
problem. Such a method would perhaps give us a better statement of each 
hospital’s ideas, method, and experience, which would really be the starting point 
of an investigation. 

II. Treatment of Eclampsia. — In order to put myself on record, I wish to say 
that I employ the conservative method, that is, the Kotunda supplemented by the 
Titus method. 

III. Avoidance of Toxemia. — I believe that the treatment of actual eclampsia 
cannot go much farther than it has. You will have noticed that one-half of 
the patients in eclampsia here reported had received prenatal care. Therefore, 
in the future our course should be to put more and more emphasis on the avoidance 
of such a result. But toxemia cannot be avoided more thoroughly unless the 
prenatal clinics become more efficient, and unless toxemia is recognized early. 
In my opinion this cannot be accomplished if dependence is placed solely on a rise 
in blood pressure to always give the earliest warning. Although it may be an 
heretical statement to make, I wish to say that in St. Mary’s clinic blood pressures 
are not determined at all, because it is believed that other ways exist by means of 
which warning of the approach of toxemia is more certainly and more frequently 
given. I would illustrate these means by briefly analyzing our experience for the 
first half of 1928, one of the years embraced in this survey. In the first sLx months 
of 1928, the material in the clinic of St. Mary’s consisted of 112 cases, which 
classified by our method consisted of nonfoxic 49 eases, mild stage 28 cases, severe 
.stage 35 cases, eclampsia no cases. 

DK. THADDEUS L. MONTGOMERY. — From my experiences with toxemia as 
we meet it among the patients in the Dispensary, I am quite convinced that blood 
pressure reading and urinary findings do not always forecast some of the most 
serious cases. In manv of the latter, the patient’s sjTnptoms and her appearance 
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upon examination is a truer guide of a state of her health than of the developing 
toxemia. I think •we must devote more attention to studies of liver function in 
these patients. By so doing we -will find more definite signs of approaching toxemia 
than are indicated in the urine or hlood pressure. 

DK. PHILIP P. WILLIAMS. — ^My hope that something in the nature of what 
we have heard this evening might result from the forming of the Committee has 
been fully justified. It is disappointing to hear of these eases of women reported 
as dying of toxemia of pregnancy during the two years quoted; and yet how few 
have been brought to the attention of the Committee. 

I regret that one of my services includes one of the cases that was mentioned. 
This woman’s death brings up a sidelight on some of the deaths which occur in 
convulsive toxemias of pregnancy. This woman had had no prenatal care, ■\vas a 
multipara, thirty-eight years old, and came in with convulsive toxemia. We were 
able to quiet her with a modified StroganofE method. She was spontaneously de- 
livered. Her condition, however, did not improve; temperature became high, and 
after four or five days she died. W’e hardly felt she had puerperal sepsis, and 
insisted on an autopsy, which was granted. It was found that the woman had 
very severe ulcerative colitis. Prom these ulcers in the colon, ascending transverse 
and descending colon, streptococci were recovered similar to those recovered from 
her urine. They were not recovered from blood cultures which were taken. 

In the women whose cases we might call low reserve kidney toxemia, or 
nephritic toxemia, rather than preeclampsia, we have used the technic recommended 
by Hazard of Los Angeles, using injections of magnesium sulphate intravenously. 
I am convinced, however, that in a large number of cases as good results can be 
obtained from rest in bed and from low protein diet. Where the case does not 
improve, we have speedily resorted to surgical induction of labor. 

In two cases which came in my services during the time of this report, I did 
cesarean section. Both of them were done under a local anesthetic, both recovered, 
and both babies did well. I am certainly convinced that a mild narcosis and a 
local anesthetic give a very favorable opportunity for speedily terminating preg- 
nancy where toxemia is present. I have used it on account of the work which 
Stander has brought out, showing that any type of inhalation anesthesia serves to 
promote or increase acidosis. 
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Editorial Comments 


The White House Conference^'- 

' I 'HE medical service of this important gathering for the study of 
Child Health and Protection has just held its concluding session 
in Washington. 

The present Conference Avas called and sponsored by President 
HooA^er, who is deeply interested in child welfare. The Honorable 
Ray Lyman Wilbur, M.D., Secretary of the Interior, acted as Chair- 
man. The first child welfare conference sponsored by a President 
Avas held during the administration of Theodore Roosevelt and an- 
other during WoodroAv Wilson’s administration. Neither of these 
was in any sense as elaborately planned and carried out as the last, 
Avhich is the most comprehensive of all. 

The purposes of this gathering were to study the i^resent status of 
the health and Avell-being of the children of the United States; to 
repox't on Avhat is being done for child health and protection; and to 
recommend what further ought to be done and hoAV to do it. 

The comprehensive character of the movement is eiddent from the 
direction that it should consider the child from its conception to the 
eighteenth j^ear of life. Naturally, it ivould have been undesirable 
to exclude the mother from consideration, but an attempt was made 
to regard her welfare only in so far as it affected the fetus, infant, 
and child. 

To the physicians of the countiy the laboi’s of the Conference are of 
the greatest interest and importance and a study of the findings of 
tlie A’arious Committees when these are published should be carefullj’' 
read and pondered by everyone engaged in obstetric, ivork. 

The Committee on Prenatal and Maternal Care ivas divided into 
several subcommittees ivhich studied various aspects of maternal care 

•A later issue of the Jouknal will be devoted to the publication, of the principal 
repoits presented to the Conference. 
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in its relation to child health and protection. The statistics of mater- 
nal mortality in the United States are not encouraging, and together 
with fetal and early infant mortality thej’- sIioav little or no decrease 
in recent years. It is probable that more complete and accurate re- 
turns and a better classification of the causes woidd he of help in 
determining what should he done in the possible prevention of these 
deaths. 

The Conference brings out again the fact that we have annually in 
the United States approximately 15,000 maternal deaths, 80,000 deaths 
of infants under one month and 85,000 stillbirths. It matters little 
what relative position the United States occupies in the list of civi- 
lized countries. The important facts are that we are not improving 
our rates and that most of these deaths occur from controllable causes. 
The recent study of the Children’s Bureau carried out with the co- 
operation of State Boards of Health and Medical Societies shows that 
40 per cent of the maternal deaths result from sepsis, 26 per cent 
from toxemia and 11 per cent from hemorrhage. A great majority 
of these Avomen never had proper prenatal care ; inductions of labor 
Avere frequent and many had operative deliveries. LiAm births 
resulted in only 42 per cent. These studies likeAvise shoAv that 
abortions and prematiu’e labors Avere frequent; about 50 per cent of 
the septic deaths folloAved termination of pregnancy p]-ior to the 
seventh month and naturally all of these fetuses died. The stillbirth 
rate has not changed matei’ially for years and the early infant death 
rate remains imaltered year after year, Avhile the activity of tlic 
pediatricians in stimulating infant Avelfare Avork and improAung the 
practice of pediatrics has resulted in a reduction of the later infant 
death rate. The chief causes of these earlj'- infant deaths are pre- 
maturity, birth injury, congenital malformations, and infections, in- 
cluding syphilis. 

The obstetricians must accept the challenge to correct these condi- 
tions. As an indmdual one can do little, but collectiA'cly much eoidd 
be accomplished. The reports of the committee on Prenatal and 
Maternal Care brought out much of importance and among othei- 
things the shortcomings of education and training in obstetrics Averc 
stressed. The training of the undergraduate student in clinical ob- 
stetrics Avas found to be inadequate in many schools. l\Iost schools 
and states do not require an intern year as a requisite for graduation 
and the granting of a license to practice obstetrics. The opportuni- 
ties for the further training of graduates are very meager. Some- 
thing has been accomplished for the general practitioners by means 
of the extension and circuit courses AA’hich have been given in some 
of the states. The facilities for the training and teaching of spe- 
cialists to practice and for positions as teachers and inA-estigators 
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have been insiafSeient to meet the needs of the country. There has 
been gradual improvement in the past few decades, but there is still 
much to be desired. 

The midwives, whose mortality results are in general not higher than 
those of doctors, have had little opportunity for satisfactory^ training. 
It is necessary that they should have facilities for such education if 
they are to- continue in this work. They are needed among the 
negroes and in certain localities which are sparsely settled, but they 
should carry on their work under medical supervision and control. 

The training of nurses in maternal care has been insufficient and 
steps must be taken to improve it. The working out of maternal wel- 
fare in various communities by a combination of nurse and doctor 
offers splendid opportunities for success in giving better care to 
mothers and babies. 

In order to secure the best results, it is necessary to have the laity 
educated to seek and demand adequate attention. The social work- 
ers should also be fitted into the scheme and can give valuable aid in 
helping to solve many family and economic problems related to ma- 
ternal care. 

It is vitally essential in order to secure the necessary results that 
plans and organizations be developed in each community to furnish 
every mother competent and consecutive prenatal, intranatal, and 
postnatal care. The doctors should and must lead in their own com- 
munities to secure “for every child full preparation for his birth, his 
mother receiving prenatal, natal, and postnatal care; and the estab- 
lishment of such protective measures as vdll make childbearing safer.” 

— Fred L. Adair. 
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The Pathologic Puerperium 

Young, James: Maternal Mortality from Puerperal Sepsis. British Med. J. No. 

3518, p. 967, 1928. 

According to the official figures for 1926 the total maternal mortality for Eng- 
land and Wales was 5.14, and the sepsis mortality 1.60, per 1,000 live births. 

Septic inflammation of the genital canal during labor or in the puerperium may, 
as a useful basis for analysis, be considered as falling into one or other of three 
clinical types according as it is caused by (1) contagion, (2) trauma, or (3) 
auto-infeotion. 

Autogenous infection is a minor primary cause of fatal puerperal sepsis. 

Contagion is probably of comparatively secondary importance. The well estab- 
lished risks of contact infection in hospitals call for care in the extension of the 
hospital system of maternity service. 

There is evidence that trauma is the most important cause of the death rate 
from sepsis. This is not entirely a problem involving the medical attendant; it 
has implications of a wider nature. 

The immediate need is an improved machinery for maternity practice based on 
a midwife-doctor combination. From the standpoint of immediate policy the 
importance of this overshadows all other considerations, for example, ‘'research” 
and there is reason for the hope that by this means alone a lessening of the death 
rate is possible. 

Improved education of the public, the midwife, and the student, and the assist- 
ance of the central and local authority, arc all necessary for the creation and 
working of a satisfactory machine. 

rKO.SUEK. 

Hobbs, A. Remington: Puerperal Sepsis. British Med. J. No. 3518, p. 971, 1928. 

Conclusions arrived at as the result of the research work carried out at St. Mary 
Abbots Hospital during the past few years are: 

Puerperal sepsis is not by any- means invariably accompanied by a rise of tem- 
perature. Pjwexia is merely a sign in the course of a septic process, and this is 
one of the main reasons why a large number of cases of puerperal sepsis arc 
allowed to pass unrecognized through our best maternity hospitals. 

Inflammation can be caused by agents other than bacteria. Retained blood and 
fragments of membranes or placenta will act as foreign bodies and \vill lead to 
inflammatory changes in the uterus. 

Pain and tenderness must be recognized as the commencement of uterine colic 
and obstruction. So long as the symptoms and signs of acute uterine colic and 
obstruction arc not added to the list of abdominal inflammations, and are not 
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treated as soon as tlioy appear, so long will patients be subjected to abdominal 
explorations, whereas they might have been saved. 

It will soon be no longer tlie fashion for women to bleed for weeks, months, 
or even years after their confinements, because students will be taught that glycerin 
^vill relieve the inflammation which produces the hemorrhage. The best time for 
treatment is in the early days of the puerperium. 

After curetting and swabbing with strong styptics, the uterus must be drained 
for the succeeding few days. 

PROSHEK. 

Eden, T. Watts: National Inquiry into the Causes of High Maternal Mortality 

Rate. British Med. J. No. 3576, 81, 1929. 

The National Committee, set up by the Ministry of Health to investigate the 
causes of maternal mortality in England and Wales, will not be in a position to 
report for some time, but a similar investigation in the city of Aberdeen, made for 
the last ten years, has just been completed. 

It deals with the following factors influencing maternal mortality; general health 
of the mother, her surroundings, antenatal supervision, toxemias, hemorrhage, hos- 
pital vs. home care, doctor vs. midwife, and puerperal sepsis. 

1. General Health. The maternal death rate among unmarried mothers is double 
the total rate, and mortality from sepsis is presumably much greater than in her 
married sister. Classifying health as “good,” and “unsatisfactory” only 40 per 
cent of all the mothers who died were classed as having good health. 

2. Housing conditions such as overcrowding and deficient cleanliness have no 
apparent influence in increasing the risks of childbirth. The same may be said of 
stringency of means. 

3. Antenatal Supervision. The death rate among those who received antenatal 
care was only half the rate among those who did not. 

4. Toxemias. Institutional death rate from albuminuria and convulsions among 
patients over whom these institutions had full control throughout pregnancy was 
two and a half times as high as the general rate for that condition for the city, 
the rates being 2.7 and 1.0 per thousand respectively. 

5. Hemorrhage. No distinction is made between antepartum and postpartum 
hemorrhage. Institutional death rate from this cause excluding emergency cases 
is double the general rate, 1.4 and 0.7 per thousand respectively. 

6. The total maternity death rate for the city from all causes over the ten 
year period was 6.6 per thousand. Death rate in institutions among patients whom 
they supervised throughout pregnancy, was 14.9 per thousand. The corresponding 
rate for those attended by 'private doctors was 6.9 per thousand, by midwives only 
2.8 per thousand, by midwives with medical assistance 2.5 per thousand, and by 
hospital assistants in the district 5.6 per thousand. 

7. Sepsis. The general rate for Aberdeen was 1.5 per thousand, about the average 
for the whole country; the institutional rate, excluding emergency cases, was 4.5 per 
thousand, in hospital districts only 0.7 per thousand, and among the practice of 
doctors and midnives well below the average. 

A hemolytic streptococcus is the causative organism in all but a small minority of 
cases. Its natural habitat is the throat. The theory is that this organism is borne 
from carriers by droplet infection, directly or indirectly, to the genital canal. 
The possibility that streptococci may make their habitat in the cervical and vaginal 
secretions during pregnancy, and may become active after labor and invade lacera- 
tions or placental site, while admitted, is believed to occur in only a small proportion 
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of cases. The reason for a higher death rate among cases delivered bj' doctors 
than among those delivered b}' midwives is that doctors are brought more frequently 
in contact with other diseases of streptococcal origin and are thus more likely to 
become carriers. The droplet iirfection theory as the main etiologic factor is by 
no means proved, and should conclusive evidence in favor of it be adduced in the 
future, the problem of what to do with these carriers will be an enormous one, 
as probably the majority of healthy persons are throat carriers of the hemolytic 
streptococcus, and no mask worn by medical or nursing attendants absolutely pre- 
vents droplet distribution. 

A striking fact is that in this city most of the deaths from sepsis occurred 
during epidemics. A single case of acute infection maj' occur and be spread by 
gross contagion from one woman to another and also to the infants. This being so, 
all maternity hospitals should be provided with isolalion Modes to which all in- 
fected cases should be sent as soon as infection becomes manifest, and when 
feasible an intensive study should be made of those cases by a combined team of 
obstetricians, bacteriologists and public health authorities. 

George E. Hudson. 

Peterson, L. S.: Causes of Death in the Puerperium. Acta obst. et gyncc. Scan- 

dinav. 9: 432, 1930. 

Among 24,155 labors there were 165 maternal deaths, or 0.7 per cent. In about 
50 per cent of the cases, death was due to infection or toxemia, these two causes 
being responsible for an almost equal number. Placenta previa was the cause 
of death in 10 per cent. In many cases of toxemia and placenta previa, death 
was caused by infection, hence the latter was ultimately responsible for about 40 
per cent of all the cases. Five deaths w’ere due to rupture of the uterus and 
4 to postpartum hemorrhage. Of the causes not directly associated with pregnancy, 
pneumonia during the years 1918-20 had a very high incidence. Eenal and cardiac 
disease likewise had a high mortality but very few women with tuberculosis died 
in the obstetric clinic, 

J. P. Greeniiild. 

Jeanniu C., and Bureau M,; Statistics of Puerperal Infection. Bull. Soc. d’obst. 

ct do gyncc. 18: 192, 1929. 

The authors review a large series of cases treated in various ways. They divide 
their statistics into several parts, the first of which deals with the general statistics 
of 12,500 labors. In the second part they analyze the cases received from different 
sources in an isolation service. They found that among every 1,000 women who 
give birth, 25 develop puerperal infection. In every 1,000 cases C women die, two 
of whom die of puerperal sepsis. In each 1,000 labor cases there are two cases 
of periuterine infection, two cases of phlegmasia alba dolens, one of peritonitis 
and one of septicemia. In each 100 cases of puerperal infection there are 7 cases 
of periuterine infection, 3 cases of suppurative pelvic phlebitis, 5 cases of peritonitis 
and 5 cases of septicemia. Out of every 100 deaths from puerperal infection, 5 
are due to periuterine infection, 22 to suppurative phlebitis, 38 to peritonitis, 
33 to septicemia and 2 to other causes such as embolism and uterine gangrene. The 
mortality for women with periuterine infection is about S per cent, for those with 
suppurative utcropolvic phlebitis it is 100 per cent for the cases not operated upon 
and 33 per cent for those on whom an operation is performed. Patients with 
peritonitis have a mortality of 85 per cent while tho.=e -with septicemia have a 
death rate of 77 per cent. 


J. P. Geeenhill. 
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Gidalewitscli, N. A.: The Puerperium After Plural Births. Monatschr. f. 

Gehurtsh. u. Gynak. 84: 261, 1930. 

The puerperium in cases of plural births is entirely different from that in cases 
of birth of single children because the former frequently is -abnormal. Women who 
have plural births have febrile complications three times as frequently as those 
who give birth to single babies. The mortality in the former group is ten times 
as great as in the latter. There appears to be no difference in premature labors 
and those at term in women who have multiple births. In these women the fre- 
quency of operative deliveries is greater than in the case' of single births and the 
morbidity folio-wing these operations is twice as great as in the cases -without opera- 
tive interference. Subinvolution of the uterus is common after plural births. 

J. P. Greenhill. 

Claye, A. M.: The Puerperal Morbidity Bate in Patients Delivered Normally. 

Brit. M. J. 2: 90, 1929. 

The writer investigated 1546 consecutive normal cases deUvered in the Leeds 
Maternity Hospital. The object was to determine whether patients examined 
vaginally had a higher morbidity rate than those not so examined. 

The cases are divided into three classes: (1) Morbid, where temperature ex- 
ceeded 99° on two or more successive days; (2) Submorbid, where the temperature 
reached 99° or more at least twice durbig the first 21 days of the puerperium; 
(3) Normal, where temperature never reached 99° or reached this mark only once 
in the 21 days. Temperature was taken in the axilla in all cases. 

Findings are as follows: (1) Vaginally examined; (a) morbid 2.3 per cent, 
(b) submorbid -6.8 per cent. Total 9.1 per cent. 

(2) Not vaginally examined: (a) morbid 1.3 per cent, (b) submorbid 5.3 per 
cent. Total 6.6 per cent. 

(3) Cases with perineal tears: (a) morbid 2.6 per cent, (b) submorbid 10.9 per 
cent. Total 13.5 per cent. 

(4) Other operative procedures: (a) morbid 10.6 per cent, (b) submorbid not 
given. 

Vaginal examinations were done only after the vulva had been shaved and 
external parts cleaned with 1 to 1,000 biniodide solution. The ■ examiner wore 
gloves steeped in biniodide solution after being boiled. 

The -writer would examine vaginally only cases of antepartum hemorrhage where 
placenta pre-via is suspected; cases where degree of dilatation of cervix cannot 
be ascertained by rectum, usually breech presentations; cases where there seems 
to be something interfering with the normal progress of labor that cannot be 
determined by rectal and abdominal examination, and finally when operative pro- 
cedures such as the application of forceps or the extraction of a breech are about 
to be instituted. 

George E. Hudson. 


■White: Puerperal and Abortion Sepsis. Med. J. Australia, 2: 38, 1927. 

The paper is based on a study of 70 patients suffering from puerperal and 285 
suffering from abortion sepsis. Cultures were obtained from the uterine cavity 
with an apparatus consisting of an outer glass tube in which was inserted an 
inner tube, and within this inner tube was placed a woolen swab mounted on a 
platinum wire. The outer tube was inserted bej-ond the internal os. The inner 
tube was then pushed further in and the swab inserted still further to obtain a 
specimen. The -withdrawal took place in the reverse order. 
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Streptococci were found both within and without the uterus in 45 per cent of 
the cases, gonococci in 9 per cent, Staphylococcus aureus in two cases, coliform 
bacilli in two cases and Bacillus Welehii in one case. In two cases gonococci 
were found inside the uterus but not on the cervix. 

In the acute blood infections Streptococcus hemolyticus was almost a constant 
finding occurring in 85 per cent of cases. The WTiter feels that nonhemolytic 
streptococci are commonly present in the genital tract and may cause puerperal 
sepsis. He feels that this type is undoubtedly an endogenous infection, and that 
severe puerperal sepsis is mainly caused by hemolytic streptococci which are seldom 
found in the vaginal flora. 

In accounting for this endogenous infection the writer suggests the following 
methods of contamination: (1) In cases of chronic gonorrhea streptococci often 
appear as a secondary infection. (2) In multiparae with previous lacerations and 
erosion of the cervix there is commonly a leucorrliea due to streptococci. (3) 
Coitus late in pregnancy may be a cause. (4) The mutation of Eosenow in that 
nonhemolytic streptococci which appear to be a part of the normal vaginal flora 
may transform under suitable environment into a virulent hemolytic variety. 

In considering treatment the writer mentions the use of vaccines, sera, blood 
transfusions and blood chemical therapy. Under the latter head he describes his 
teclinic and results from the use of mereurochrome intravenously and feels that it 
has given valuable and definite help in septicemia but that it should be used 
cautiously in cases of nephritis and enterocolitis. 

Midlek. 

Allan, E. Marshall, and Bryce, Lucy M.: Epidemic of Septic Infection Occurring 

in a Maternity Hospital. Med. J. Australia 1; 390, 1928. 

After the authors had made an investigation for the foci of infection for four 
septicemia cases in a maternity hospital with one maternal and two infant deaths, 
they decided a nurse with an infected antrum was the carrier. 

The maternal infection became serious on the fourteenth postpartum day, result- 
ing in death on the fifty-fourth day from pyemia. Two babies delivered by different 
doctors on the forty-sixth and fiftieth days of the maternal infection succumbed. 
The third baby delivered on the forty-sixth day recovered. 

An atypical form of the Streptococcus mucosus wms isolated from the mother 
and from one baby, the only two cases cultured. The only similar organism isolated 
from all the possible carriers was in the culture taken from an antrum of one 
nurse. 

Hollowing the immediate discharge of this nurse no other patient had infections 
and because of this the writers are further convinced of their original findings. 

H. 0. Hesseltine. 

Eobiuson, A. L. and Cuttle, G. E.: Infectious Puerperal Fever. Lancet 1- 67 

1930. ■ ' 

Following the appearance of scarlet fever in a puerperal patient S mothers and 
15 babies developed infections. Among the mothers there were two breast abscesses 
two septicemias, three scarlet rashes, and one unexplained pyrexia. In the babies' 
eight scarlet rashes (some typical of scarlet fever), six ophthalmiac infections 
and one unexplained pyrexia occurred. One mother and one baby died. ’ 

Even though the authors consider many puerperal infections due to direct con- 
tact they believe that in this series the, source was from air borne organisms 
The air borne possibility would explain the less likelihood of infections in tL home 
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because the patient is more isolated. Such a possibility raises the question of 
admitting visitors to the maternity wards and tlie using of overalls, face masks 
and sterilized linens. 

This article intends not to belittle the idea of contact contamination, but to 
emphasize the possibility of air borne infections which may gain, entrance through 
e.\'tragenital routes, as well as to recommend the isolation of all hospitalized infected 
puerperal patients in adequately accommodated quarters having a special nursing 
staff. 

H. 0. Hesseltine. 

Devraigne, Baize, and Mayer: A Few Cases of Puerperal Scarlet Fever Seen in 
the Lariboisifere Maternity Hospital. Bull. Soc. d'obst. et de gyn6c. 18: 377, 
1929. 

The authors report a series of six cases of puerperal scarlet fever which were 
observed during two epidemics of scarlet fever at the Lariboisiere Maternity. One 
ease occurred after abortion and the other five after full-term labor. In none of 
the eases was angina present, but in all of them there was an infection of the 
genitalia from the beginning. The authors believe that in these cases the portal 
of entry was the genital organs and not the throat. One of the authors contracted 
scarlet fever from one of the patients who did not have angina but he did have 
tj’pical angina. All but one of the patients were primiparas. It may be difScult 
to differentiate scarlet fever from puerperal infection but in favor of scarlatina 
are the following signs: Marked acceleration of the pulse, vomiting, a character- 
istic eruption and desquamation. The babies were isolated from the mothers as 
soon as the diagnosis was made but in not a single instance did a baby contract 
scarlet fever in spite of the fact that in all the cases the babies nursed until 
the diagnosis was confirmed. 

J. P. Greenhill. 

Brugelmann, C.: Observations on Puerperal Sepsis Especially Concerning the 
Localization and Frequency of Metastases. Monatschr. f. Geburtsh. u. Gynak. 
76: 401, 1927. 

The author studied 300 cases of puerperal sepsis of which 251 followed abortion, 
and 49 labor. The mortality for this series was 75 per cent, and in 75 per cent of 
all the cases metastases were present. Sixty per cent of the patients had thrombo- 
phlebitis and the mortality for these patients was 70 per cent. There was an average 
of 1 to 2 metastases per case and these occurred most frequently in the lungs, less 
frequently in kidneys, skin, musculature, joints and spleen and least of all in the 
meninges, myocardium, liver, bones, glands, brain, etc. The most frequent organism 
causing metastases was the anaerobic Streptococcus putrificus. Half as frequent as 
tile latter were the hemolytic streptococcus and mixed infections. In 10 per cent 
of the cases lymphangitis was present and the mortality for these cases was 50 
per cent. Metastases were less frequent than in the thrombophlebitis cases and 
Ihese were especially localized in the joints. The most common organism found 
was the hemolytic streptococcus. Endocarditis was present in 12 per cent of the 
cases and all the patients died. The average number of metastases per patient was 
3 and these occurred most frequently in the kidneys, caused most often by the 
aerobic streptococcus and less frequently the hemolytic streptococcus. In 15 per 
cent of the cases there were mixed forms such as thrombophlebitis plus lymphangitis, 
lymphangitis plus endocarditis and abscesses in many organs. Here the mortality 
was So per cent. Most of the metastases occurred in lungs, kidneys, and skin. 

J. P. Greenhilu. 



REVIEWS AND ABSTRACTS 


451 


Burger, P.: Joint Metastasis in Puerperal Infection. Gynecologic 26: 331, 1927. 

Burger discusses nine cases of joint metastases in puerperal fever. The condi- 
tion is relatively uncommon. The joints affected are usually the elbow, shoulder, 
knee and foot, in order named, and the primary lesion is an embolus, arterial or 
capillary, in the periarticular tissue, or even in the bone near the joint. The 
condition is not necessarily due to a septic thrombus and may take place in the 
course of an ordinary septicemia. It represents a serious factor in the prognosis. 
Pour cases developed as a result of definite septicemia, the others during the course 
of combined pyemia and septicemia. All nine patients died. One case of particular 
interest was an infection, antepartum in origin, a septicemia as a result of laryngo- 
pharyngitis with subsequent pyemia after involvement of the puerperal uterus. 
Streptococcus septicemia is the most important cause and the prognosis is extremely 
grave. The complication usually occurs early in the course of the disease. 

Little. 

Saenger, Hans: Puerperal Gangrene in Septic Conditions and Gynergen Medica- 
tion. Zentralbl. f. Gyniik. 53: 586, 1929. 

Saenger from an analysis of the literature finds that most of the so-called cases 
of gangrene following treatment with gynergen and other ergot preparations have 
had puerperal infections, or vasomotor diseases of various kinds. In only two of 
the cases analyzed was the dosage greater than normal. In the noninfected animal 
enormous doses of ergotamin are required to produce gangrene, and the question 
is raised if ergotamin is the typical vasoconstrictor that it has been held to be. 
The author believes that without septic infection or neurospastic predisposition, 
puerperal gangrene will not appear. He believes atony of the uterus postpartum 
is the chief indication for the use of the drug, and emphasizes that noth the first 
appearance of prodromal symptoms the drug must be stopped. 

William F. Mengert. 

Weinzierl, E.: Total Gangrene of the Puerperal Uterus. Arch. f. Gynak. 130: 

324, 1927. 

The author reports the case of a twenty-one year old primipara, who, on the 
seventeenth day of a septic puerperium, developed symptoms of diffuse and acute 
pelvic peritonitis. Laparotomy revealed a totally gangrenous uterus which had 
completely detached itself from the uterine ligaments and supports, and was lying 
as a definitely separated sequestrum in a serous sac. This had ruptured and just 
beneath the defect there was a hole in the uterus. Death occurred on the third 
day following laparotomy. This entire picture followed a long hard labor which 
was terminated by a forceps delivery. There had been an early rupture of the 
uterus followed by the use of oxytoxics to stimulate labor pains. The author is of 
the opinion that if the rupture of the uterus had not occurred, the sequestrated 
uterus might have been spontaneously expelled with a recovery of the patient. 

Baluh A. Beis. 

Schumacher, P.: Causes of Post-Operative and Puerperal Thrombosis and Em- 
bolism. Arch. f. Gyniik. 129: 929, 1927. 

Cardiovascular disturbances, adiposity, and postoperative pulmonary disease and 
other conditions favoring a slowing of the circulation were found in 53 per cent 
of the eases which developed thrombosis of the legs and in over 70 per cent of the 
cases which developed embolism. Vaginal operations are especially prone to be 
followed by embolism. Manual separation of the placenta and tamponade of the 
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uterus also predispose towards embolism and thrombosis. Infection is a factor in 
55 per cent. Those patients who are kept in bed longer than normal for any 
reason are especially apt to develop emboHsm and thrombosis because of the pro- 
longed circulatory retardation. Postoperative and puerperal patients should be 
gotten up, therefore, as early as is possible. 

Ralph A. Reis. 

Beck, H.: Puerperal Endometritis Following a Retrograde Infection Through a 
Venous Thrombosis. Arch. f. Gynak. 131: 701, 1928. 

The patient was a primipara, who three days after a normal and spontaneous 
delivery, developed high fever and chills. The following day she had an eclamptic 
convulsion and died. Autopsy showed a chi-onic phlebitis of the right ovarian 
vein which from gross and microscopic appearances apparently dated from early 
pregnancy. There was a thrombus present at the junction of the ovarian and renal 
veins which was also of long standing. Following the delivery, this latter in- 
creased in size due to the slowing of the circulatory stream, and the infection flared 
up. The streptococci present in the thrombus became more virulent and, due to 
the reversal or cessation of the blood stream through this vein, were able to pass 
backwards, reach the uterus, and set up an acute endometritis. 

Ralph A. Reis. 

Chalier, J. and Eousset, J.: Puerperal Tetanus. Progres m6d. 43: 565, 1928. 

Postpartum tetanus has practically disappeared and we meet now only with 
postabortal tetanus, most often following criminal abortion. Placental retention 
favors the development of tetanus, and it may occur in association with other in- 
fections which serve to mask the actual picture. Occasionally, however, it occurs 
quite by itself. In postmortem specimens tetanus bacilli may be found in sections 
of the affected tissue. The period of incubation varies like in nonpuerperal tetanus. 
The cases with short incubation are usually overwhelming and earlj' fatal. Spasm 
and contracture of the muscles in the region of the anterior abdominal wall and in 
the lumbosacral region and lower limbs are rather characteristic. Acute and chronic 
forms are noted, the chronic form being the least frequent. The only cases with 
favorable outcome have been among the chronic cases. The mortality rate in the 
acute cases is probably around 90 per cent. Serotheraphy as ordinarily advised, 
but with larger doses and especially by the intravenous route should be used. 

Goodrich C. Schaufteek. 

Woden: What Procedure Should be Adopted for Retention of Products of Con- 
ception? Bruxelles med. 8: 108, 1927. 

On the fifth day postpartum the uterine cavity is invaded by bacteria from the 
vagina. In 38 per cent of cases streptococci are present. Vicarelli has shown 
that the addition of placental extract to a bacterial culture greatly enhances growth. 
Again Warnekros has proved that when the uteroplacental circulation remains 
intact, organisms of the placental zone penetrate directly into the veins and 
lymphatics of the uterine wall and thence into the maternal circulation. Thus re- 
tained secundines contribute greatly toward the development of a puerperal in- 
fection. For this reason the after-birth should be carefully examined for missing 
cotyledons, succenturiate lobes or incomplete expulsion of membranes. 

When little tissue is retained Woden advocates pituitrin or ergot for the first 
three days postpartum. By this method the retained membranes are usually expelled 
on the third day. However, in cases where the retention persists and the temperature 
is not over 38 or 38.5° C., a curettage should be done. The third to fifth day 
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postpaxtum is the most advantageous time to carry out this procedure as the 
uterus is somewhat contracted and more firm, yet the bacterial invasion from the 
vagina has not occurred. However, where the temperature has risen above 38.5° C., 
expectant treatment should be continued. 

In all operative deliveries showing evidence of retained cotyledons an immediate 
manual removal of the retained tissue is advocated by the author. Because the 
cervix is already dilated for a curettage on tliird day no anesthesia is necessary. 
A dull curet is used, and curettage is preceded and followed by a sterile intra- 
uterine douche. Theodore W. Adams. 


Ryberg, C. M.; Some Experiences Concerning Placental Pragments at Parturi- 
tion. Acta obst. et gynec. Scandinav. 6: 153, 1927. 


During the last twenty-five yeai'S there were 45 cases of retention of placental 
tissue after labor at the Lund Clinic. Of this number 28 were delivered in the 
clinic and 17 were sent to the hospital because of this complication. The incidence 
of this complication in the hospital was 0.13 per cent. 

The most striking thing about the study of the placenta after its expulsion is . 
the difficulty of deciding definitely whether or not a piece of placental tissue 
has been retained in the uterus. Thus among 64 cases where a note was 'made 
after examination of the placenta that placental tissue was retained in the uterus, 
this notation was found to be correct in only 20 per cent. On the other hand, 
among the 28 patients delivered at the clinic, the retention was not suspected in 
13 instances (46 per cent). In 22 per cent of all the cases the placenta had been 
removed manually or had been expressed by the Crede maneuver, and in 78 per cent 
it had been expelled spontaneously. 

The most important symptom of placental retention was hemorrhage and this 
occurred in 47 per cent of the cases. In 55 per cent of the cases, the bleeding 
began during the first week postpartum, in 36 per cent during the second and tliird 
weeks, and in 9 per cent between the thirty-first and sixtieth days. In most cases 
the bleeding was moderate in amount. The next most prominent sjTnptom was 
fever, in 70 per cent of the cases. In all the cases but one it began during the 
first week after labor. The fever disappeared in most of the cases where the 
placental tissue was expelled spontaneously. The latter occurred in half of the 
patients delivered in the clinic, but among the 17 sent to the hospital after 
delivery, only two patients e.xpelled the tissue spontaneously. Not one of the 
patients who passed the tissue spontaneously died. The total number of deaths was 
seven (15.6 per cent). The author concludes that where there is only a suspicion 
of partial placental retention, it is best to wait, but where it is certain that 


placental tissue has been retained, it is better to remove the 
as soon, as completely and as gently as possible. 


retained fragments 
J. P. Greenhill. 


Balard, P.: Late Hemorrhages in the Postpartum Period. Clinical and Therapeu- 
tic Study Based Upon 60 Bordeaux Cases. Bull. Soc. d’obst. et de gynec. 5; 
362, 1930. 

Some time ago Couvelaire called attention to hemorrhages which occur in the 
puerperium and wliich are not due to retention of placental tissue. Tlie cause in 
these cases is a severe puerperal infection and Couvelaire advocated radical treat- 
ment by hysterectomy. Balard collected 50 cases of late puerperal hemorrhages 
which occurred in the Bordeaux clinic. The mortahty was between 20 and 25 per 
cent hence the condition is very serious. In 26 eases there was placental retention 
but in 24 oases there was none. In the latter cases severe puerperal infection 
was present. Pever occurred in 45 per cent of the. cases with placental remains 
and in 30 per cent of those without placental tissue retention. In both tynes 
the uterus was large, soft and tender; in both the time of appearance of the 
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hemorrliage, of the intensity and recurrence was the same. However, in favor of 
a diagnosis of placental retention are the following facts: These eases are more 
frequently preceded by an operative delivery. They occur from the eighth to 
the fifteenth day after delivery whereas the cases without retention usually occur 
between the seventh and twelfth day. The lochia are frequently purulent and 
malodorous and the patients complain of pain in the uterus. To make the diagnosis 
certain it is necessary to do an intrauterine examination under aseptic precautions. 

Among the 26 eases with placental retention a died. All the cases were treated 
by curage, eurettement or tamponade and no hj’sterectomy was performed. Among 
the 24 cases without retention 4 died. Among those cured, 9 were treated on 
purelj- medical lines, 13 by curage, eurettement or tamponade and 2 by hyster- 
ectomy. Of the 4 fatal eases, two had had a hysterectomy. 

The author strongly advises against tamponade because in 5 of the 9 fatal 
cases it was emplor'ed. It favors retention of the lochia and therefore infection. 
If a tamponade has been used, the author urges that hysterectomy be performed. 

For cases with placental retention the author advocates only digital curage. If 
however, the hemorrhage recurs and if fever is present, hysterectomy should be 
performed and not more than twenty-four or thirt 3 '-sLx hours should be permitted 
to elapse. 

In the cases of hemorrhage ndthout placental retention medical therapj' should 
be used for the mild eases. This consists of hot vaginal douches, sometimes intra- 
uterine douches, ergot, pituitrin, ice and anti-infection treatment such as sul- 
pharsenol, fixation abscess and transfusion. Hysterectomy should be reserved for 
the grave cases but one should not delay too long before the operation is done. 

J. P. Greenhill. 

Fraenkel, 0.: Late Postpartum and Postabortal Hemorrhage, Arch. f. Gyniik. 

129: 87, 1927. 

Fraenkel does not believe that all cases of delayed postpartum or postabortal 
hemorrhage are due to the retention of some of the products of conception. He 
reports a series of 460 such cases of delayed bleeding. Many of these hemorrhages 
are due to faulty or incomplete involution of the decidua and more especially of 
the uterine blood vessels. He proves tliis by sections made from uterine scrapings 
and from uteri which were removed on account of such delayed and excessive 
bleeding. Ralph A. Peis. 
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STUDIES ON UTERINE HEMORRHAGE 

Relation op the Hemorrhage to the Events op the IMenstrual 
Cycle and to the Pathologic Findings 


By C. F. Fluhmann, M.D., and Dorothy L. Morse, M.D., 

San Francisco, Calip. 

(From the Department of Obstetrics and Gynecology, Stanford University School of 

Medicine) 

O F PRIMARY importance in any consideration of abnormal uterine 
bemorrbage is tbe relationship between the pathologic bleeding 
and the so-called normal blood loss accompanying menstruation. Al- 
though the commonly accepted terms “menorrhagia” and “metror- 
rhagia” may be sufficient for clinical purposes, they are incomplete, 
since they fail to describe certain pathologic variations of physiologic 
processes which occur in many instances and thus give no clue as to 
etiology or treatment. In the present study a detailed analysis of the 
clinical histories of a large series of patients with abnonnal uterine 
bleeding has been made in order to establish a correlation between 
the hemorrhage, the sequence of events accompanying the menstrual 
cycle, and the pathologic findings in the pelvic organs. 

All cases of abnormal uterine bleeding, as suggested by Cullen, may 
be divided into two main groups, namely, (1) hemorrhages associated 
with pregnancy, and (2) hemorrhages in nonpregnant conditions. Of 
1137 consecutive cases available for this study, it was found that 630 
belonged to the first category and fell into six main pathologic groups. 
There Avere 502 cases of abortions or postabortum complications, 51 of 
tubal gestation, 38 of placenta previa, 33 of severe postpartum bleed- 
ing, and 6 of hydatidiform mole. 


Note: The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Coniniunications.” 
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This report, however, is concerned with hemorrhage in uonpregaiant 
conditions and is based on a studj^ of 507 eases. In all instances a 
complete menstrual histoiy with detailed information as to the char- 
acter of the abnormal bleeding- was available.'^ It was also essential 
to have a. reliable pathologic report, and since almost all the patients 
were subjected to some operation it ivas possible to examine microscopic 
sections in nearly every instance. It was felt that in the absence of 
any recognizable pathologic condition no case should be considered 
unless a satisfactory^ specimen of at least the endometrium had been 
obtained. 

An analysis of the details of the uterine bleeding showed that the 
patients could be g-rouped into eight definite categories: 

1. Patients with a regular twenty-eight- or thirty-day cycle, but with a profuse 
or prolonged flow (menorrhagia) (99 cases). 

2. Menses occurring at irregular times: (a) Too frequent menses, that is, with 
shortened intervals (59) cases) ; (h) delayed menses, that is, with intervals longer 
than twenty-eight days (2 cases); and (e) totally irregular intervals (10 cases). 

3. A group with continuous bleeding whieb sets in following a previously normal 
cycle, and the onset occurs (a) at the time of menstruation (42 cases); (b) during 



Pig. 1, — Diagram Illustrating the use of Schroeder’s graph depietinsr uterine hemor- 
rhage. The width of each column indicates the duration of flow, the space between 
each vertical line being equivalent to one week; the height of tlie column shows the 
amount of bleeding' (scanty, moderate, or profuse). 

The above example is interpreted as follows: 

In January and February the patient had a menstrual period of moderate intensity 
and lasting- five days ; in March she had a profuse flow for one week and then scanty 
for another week ; in April she had scanty bleeding for three days. She then had an 
eight weeks' period of amenorrhea followed by one week of profuse and two weeks 
of moderate bleeding. Slie was admitted to tlie hospital at this time. 


the stage of proliferation (tenth to eigliteentb days of the cycle) (17 eases) ; and 
(c) during the stage of secretion (premenstrual phase) (3 cases). 

4. Patients with a short period of bleeding at about the time of ovulation 
(tenth to eighteenth days of the cycle) (4 cases). 

5. Patients with menorrhagia or irregular menses wiiich become progressively 
worse each month and the condition eventually ends in atypical and irregular or 
continuous bleeding (9 eases). 

6. Continuous bleeding following a period of amenorrhea of at least six weeks’ 
duration and eliminating all possibility of pregnancy (15 cases), 

7. Patients with atypical irregular bleeding having no definite relation to the 
menstrual cycle (157 cases). 

S. Bleeding following the menopause (90 cases). 


♦The importance of careful historj'-taking in patients with uterine bleeding 
be overestimated, not only as a guide to diagnosis and the 

scienUfle investigation. This information should include all com- 

menstrual periods at different ages as well as , data regarding the immediate com 
plaint. The use of a simple graphic method giving the recent menstrual 
occurrence of abnormal uterine bleeding »e of great l A (,{ 

R. Scliroeder's graph verj- satisfactory for this purpose (Fig. 1). Rubber stamps o 
this diagram may be made and used in any desired page of tbo case repoit. 
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1. TWENTY-EIGHT DAY CYCLE; MENORRHAGIA 

The first group is one of the largest and is made up of patients with 
profuse or prolonged menstrual periods. The length of the menses 
varied from seven daj'^s to thi'ee weeks, and the total duration of the 
symptoms from two months to fifteen years. The loss of blood was 
of sufficient severity to produce a secondary anemia in 15 instances, 11 
of whom had fibromyomas. Ninety-nine women were in this category, 
and the pathologic diagnoses showed the following distribution: 


Fibromyomas of the uterus 29 

Pelvic inflammatory disease 21 

No pathology found 12 

Uterine displacements 10 

Hyperplasia of the endometrium ■ 8 

Subinvolution of the uterus 8 

Fibromyomas of the uterus plus pelvic 

inflammatory disease 3 

Endometritis 2 

Fibromyomas plus pol 3 'p of the endometrium 2 

Polyp of the endometrium . 1 

Hypoplasia of the uterus 1 

Polyp of the uterine cervix 1 

Constitutional factors 1 

Total 09 


Thirty-two of the patients in this group were over the age of forty 
(fibromyomas 15, fibromyomas plus pelvic inflammatorj’’ disease 1, 
pelvic inflammatoiy disease 3, endometritis 1, subinvolution of the 
uterus 2, hyperplasia of the endometiuum 3, endometrial polyps 3, 
uterine displacements 2, and no pathology found 2). Twenty-six of 
the patients had had no pregnancies, and of these 10 were found to 
have fibromyomas of the uterus. The most common type of fibro- 
myoma Avas the intramural, Avhieh occurred in 24 of the cases, Avhile 
the submucous was found in 6 instances. The histologic study of the 
endometrium in the 2’9 cases Avith fibromyomas of the uterus shoAved 
the folloAving; normal endometrium 19, atrophy 4, hyperemia 2, and 
no specimen available 4. 

Although many diseases may lead to menorrhagia, an analysis of 
these findings sIioavs that the tAvo main factors responsible for profuse 
periods Avith a tAventy-eight day cycle are conditions Avhich either 
interfere Avith the normal contractions of the uterus or Avhich result 
in a hyperemia of the pelvic organs (fibromyomas of the uterus, pelvic 
inflammatory disease, subinvolution of the uterus, and uterine dis- 
placements). A primary endometrial lesion as the etiologic factor for 
the bleeding occurred only in a small number of cases. The 8 patients 
Avith hyperplasia of the endometrium must be considered as a separate 
group since there is here an endocrine disorder Avith ovarian changes 
in addition to the endometrial disturbance; In 12 instances no -ross 
pathologic lesion could be found to account for the menstrual heinor- 
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rliages and a diagnostic curettage showed a normal endometrium. The 
fact that only one (a case of hemophilia) was found in the group 

constitutional factors” is due to the system of classification in use 
in this institution, all such cases having been under the care of another 
department and thus not appealing in the files of the Gynecological 
.Division. It is well recognized, however, that conditions such as car- 
diac disease, hypothyroidism, etc., are of considerable importance in 
any consideration of menorrhagia. 

2. IRREGULAR MENSES 

In the second categoiy are found ivomen who complained that their 
menstrual periods occun-ed at inteiwals other than the twenty-eight- 
day type, and they were subdivided so as to define more accurately the 
type of irregularity noted. (A) The first subgroup included patients 
whose menses appeared at shortened intervals (every two to three 
weeks) and 34 of the 59 in addition had a profuse or prolonged flow; 

(B) patients with prolonged intervals between periods (2 cases) ; and 

(C) totally irregular periods, the interval being sometimes shortened 
and sometimes lengthened (10 cases). The pathologic findings were 
found to be as follows : 


Pelvic inflammatory disease 
Pibromyomas of the uterus 
No patliology found 
Uterine displacements 
Pibromyomas of the uterus plus 
pelvic inflammatory disease 
Hj’perplasia of the endometrium 
Polyp of the endometrium 
Constitutional factors 
Adenomyoma of the uterus 
Pibromyomas plus polyp of the 
endometrium 
Endometritis 

Bilateral teratoma of the ovary 
Polyp of the uterine cervix 
Hypoplasia of the uterus 


ABC 

14 0 3 

9 0 1 

9 13 

8 0 0 

4 0 0 

4 0 2 

3 0 0 

3 0 0 

2 0 0 

10 0 

10 0 

. 1 0 0 

0 10 

0 0 0 


Total 


59 2 10 


In menstrual irregularities of this type it is essential to seek the 
causal factor in functional disturbances of the ovaries. An analysis of 
the pathologic findings shows that this is due in many instances to gi oss 
anatomic lesions which may also be accompanied by vascular changes. 
In the first place is found an active hyperemia of the ovaries induce 
hy the perioophoritis incident to pelvic inflammatory disease or accom 
panying some cases of fibromyomas of the uterus. Second, a passive 
hyperemia may be foiuid with displacements of the uterus due^ either 
to an anatomic interference with blood supply or accompanying an 
asthenic condition of the individual. The association of reti’oversion 
of the uterus and frequent menses has been observed by a number o 
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other authors, and an analysis of 144 cases of uncomplicated retro- 
version from the Stanford service (MacKinnon) showed that men- 
strual periods with shortened intervals occurred in 11.8 per cent of 
the cases, with lengthened intervals in 4.8 per cent, and with totally 
irregular intervals in 4.2 per cent. 

In many instances of irregular, menses there is a primary endocrine 
dysfunction. This may be the explanation for the irregular periods in 
many of the patients with fibromyomas of the uterus, since 7 of the 
10 in this group were women over forty years of age, and it is thus 
probable that a menopausal endocrine disturbance is the more impor- 
tant feature. From this standpoint one would expect to find more 
than 8 patients with no gi’oss pelvic pathology, but nevertheless this 
number represents a higher percentage than in any other group, and 
it must be remembered that only women who had had a diagnostic 
curettage were included. Since it is not our practice to resort to the 
curette merely for menstnial irregularities a large number of cases 
were necessarily eliminated from the series, and this is also the ex- 
planation for the fact that only 2 patients with lengthened intervals 
were available. 

3. REGULAR CYCLE, THEN CONTINUOUS BLEEDING 

The third group is of special interest in that it represents a very 
close connection between menstruation and abnormal bleeding. In the 
first place, are found 42 cases where bleeding set in with menstruation 
and continued for from two to four weeks : 

Hyperplasia endometrii 
Pelvic inflammatory disease 
Carcinoma of the cervix of the uterus 
Pibromyomas of the uterus 
No pathology found 
Adenomyoma of the uterus 
Endometritis 
Uterine displacements 
Polyp of the endometrium plus 
pelvic inflammatory disease 
Polyp of the endometrium plus ■ 
fibromyomas 
Teratoma of the ovary 
Polyp cervix of the uterus 
Pibromyomas plus pelvic in- 
flammatory disease 
Polyp of the endometrium 

Total 

In many of the cases of this group are found lesions intimately con- 
nected with the endometrium, and it would thus seem that one of the 
main factors for this type of bleeding is an interference with the tissue 
repair following desquamation. This is shown by the occurrence of 
(a) definite pathologic lesions such as hypei'plasia of the endometrium 
and endometritis, and (b) a mechanical irritation of the endometrium, 


11 

6 

5 

4 

3 

2 

2 


2 

1 

1 

1 

1 

1 

42 
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demonstrated by 4 cases of endometrial polyps and the fact tliat in 
eveiy case of fibromyomas in this ^roup, at least, one tumor was of 
tbe submucous variety. It is likely that in other conditions such as 
cancer of the cervix an important factor is the hyperemia of the 
uterus accompanying menstruation. 

The second subgroup (17 cases) is made up of women with uterine 
bleeding which sets in between the tenth and eighteenth days of the 
cycle : 


Pelvic inflammatory disease 12 

Hyperplasia of tlie endometrium 2 

Fibromyomas of the uterus , 1 

Fibromyomas of the uteri plus 

polyp of the endometrium 1 

Erosion of the cervix of the uterus 1 

Total 17 


The figures show very clearly that an overwhelmingly large pei*- 
eentage of patients with this type of bleeding have a pelric infiamma- 
torj^ disease, and the explanation must be found in an ovarian infec- 
tion AT^hich causes a destniction of the developing corpus luteum and 
thus an early appearance of “menstruation.’’ In 4 of the cases the 
ovarian infection could be demonstrated histologically. The experi- 
ment of Fraenkel who produced uterine bleeding by cauterization of 
the corpus luteum, and which has been performed many times since by 
gynecologists, thus aifords the jiliysiologic basis for this type of 
hemorrhage. 

Only three eases Avere found in Avbicb bleeding set in duifing the 
premenstrual period, namely, one Avith an erosion of tbe cerAUX, an- 
other with a mucous poIj’'p of the eeiwix, and one Avith a retroAmrsion 
of the uterus. It is scarcely conceivable that Ave are dealing in these 
cases with anj’' alteration in the course of menstruation, but it is likely 
that the premenstrual hyperemia of the pelAuc organs offers an impor- 
tant contributory factor. 


4. OVUmVTION BLEEDING 

The occurrence of uterine bleeding in the middle of the menstnial 
cycle at the time rupture of the follicle takes place has long been lec- 
ognized. In this group haA'-e been included AA'omen AA'ho stated that tliej 
had a slight sanguineous discharge about one Aveek after the termina- 
tion of the regular menstrual period and lasting for from tAvo to tluee 
days. One of these patients had a subserous mj'oma Avhich probab y 
had nothing to do Avith the bleeding; a second sboAved no gross patbo - 
ogy and tbe endometrium Avas normal ; another had an endometritis , 
AA’liile the fourth had an extenshm pehde inflammatory disease Avith 
involvement of both tubes and ovaries. It is probable that many pa- 
tients included in Group 2 Avho complained that their menses occurred 
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every two weeks also belong to tills group of “ovulation bleeding', 
and evidence for tbis was advanced in a previous communication. 

5. PROGRESSIVE MENORRHAGIA SUCCEEDED BY CONTINUOUS BDEEDING 

Tbe fifth group of the series is a small one (9 cases) and is made up 
mainly of patients with a hypei-plasia of the endometrium (5 cases). 
The clinical history shows very clearly a lesion which gradually pro- 
gTesses over a period of from five months to four years. The patients 
first notice that their menstrual periods become more profuse or occur 
at shortened intervals, and this becomes intensified each month until 
finally the bleeding is continuous. Besides the eases of hyperplasia 
of the endometrium, this type of history was also obtained from two 
patients with carcinoma of the cervix uteri, one with a submucous 
fibromyoma, and one with a fibromyoma plus pelvic inflammatory dis- 
ease. 


6. CONTINUOUS BLEEDING FOLLOWING A PERIOD OF AMENORRHEA 

The sixth group presents a series of patients of the childbearing age 
who complain of uterine bleeding which sets in following a period of 
amenorrhea unassociated with pregnancy. Fifteen patients were 
found with this type of hemorrhage, and with the exception of one 
patient they could be classed into two definite groups. The most im- 
portant was composed of women with hyperplasia of the endometrium 
and accounted for 12 of the cases. The period of amenorrhea as a 
rule varied from six weeks to three months, but in two instances it 
lasted for as long as seven months and two years respectively. 

The second group was of less significance since only two patients were 
found (fibromyoma of the uterus, carcinoma of the cervix of the 
uterus) . It is characterized by the occurrence of a traumatic or ul- 
cerative lesion in patients who have had amenorrhea due to a previ- 
ous destruction of the ovaries by I'adiation or removal by operation. 

Only one patient, with a retroversion of the uterus, did not fall into 
either of the above categories. The diagnostic curettage revealed a 
normal endometrium with a well-developed stage of secretion, and 
thus suggests the possibility of amenorrhea due to a corpus luteum 
persistens. 

7. ATYPICAL IRREGULAR BLEEDING 

The seventh group is the largest numerically and is made up almost 
entirely of women of the childbearing ag'e with lesions producing 
hemorihage as a.result of trauma or ulceration of the cervix or endo- 
metrium, so that it has no relation to the events of the menstrual 
cycle. The pathologic diagnoses of the 157 cases are as follows: 
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Carcinoma of the cervix of the uterus Gl 

Fibromyomas of the uterus 

Hyperplasia of the endometrium 17 

Pelvic inflammatory disease 13 

Erosion of the cervix uteri 3 

Polyp of the endometrium 7 

No pathology found 7 

Polyp of the cervix of the uterus C 

Carcinoma of the fundus of the uterus 5 

Uterine displacements 4 

Constitutional factors 3 

Subinvolution of the uterus 2 

Pibromyomas plus pelvic inflammatory disease 2 

Pibromyonias plus polyp of the endometrium 2 

Pelvic inflammatory disease plus polyps of the 

endometrium and cervix of the uterus 1 

Hyperemia of the endometrium 1 

Carcinoma of the ovary 1 

Total 157 


8. POSTCLIMACTERIC BLEEDING 

Ninety patients who had passed the climacteric complained of irreg- 
ular uterine bleeding. As in Group 7 one must look for traumatic or 
ulcerative lesions in the majority of instances, and it is of importance 
to note the preponderance of malignant disease. A rare condition 
which must also be kept in mind is the occurrence of hypeiTilasia of 
the endometrium accompanying ovarian newgrowths. The conditions 
found are as follows : 

Carcinoma of cervix of uterus 
Carcinoma of the fundus of the uterus 
Polyp of the cervix of the uterus 
Erosion of the cervix of the uterus ^ 

Prolapse of the uterus (with erosion of the 
cervix of the uterus) 

Pibromyomas of the uterus (submucous) 

No pathology found 
Polyp of the endometrium 
Pelvic inflammatory disease 
Newgrowth ovary (with hyperplasia of the 
endometrium) 

Constitutional factors 

Pibromyomas of the uterus plus pelvic in- 
flammatory disease 

Total 


CO 

S 

4 

3 

3 

3 

3 

2 

1 

1 

1 

1 

90 


SUMMARY 

An analysis of 1137 cases of abnormal uterine bleeding showed that 
630 were associated with pregnancy, ndiile 507 eases were in nonpiCo 
nant women. The latter patients were classified into 8 distinct catCoO 
ries according to the clinical manifestation of the hemorrhage. 

1. Menoiwhagia, or profuse or prolonged flow in patients with other 
wise normal menses. The sequence of events of the menstrual cj cle 
in the ovaries and endometrium is undisturbed. The most frequent 
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etiologic factor is auy condition Avliieh interferes with the contractile 
power of the ntems or results in a hyperemia of the pelvic organs. 

2. There is an. irregularity in the time factor, the menstrual periods 
appearing too frequently, or are delayed, or are totally irregular in 
their occurrence. The main etiologic factor is to he sought in disturb- 
ances of ovarian function, which may be of a primary endocrine nature 
or secondary due to anatomic lesions. 

3. (a) Hemorrhage initiated with a menstrual period may continue 
for a prolonged length of time. In these cases are mainly found le- 
sions intimately connected with the endometrium, such as submucous 
fibromyomas and endometrial polyps, or definite pathologic changes 
such as hyperplasia of the endometrium or endometritis. 

(b) Continuous bleeding may set in during the stage of endometrial 
proliferation. The physiologic explanation may be foitnd in a sudden 
destruction of the corpus luteum due to extension of an inflammatory 
process. 

(e) Bleeding during the endometrial stage of secretion is of unusual 
occurrence, and may be partly due to the premenstrual hyperemia of 
the pelvic organs. 

4. Hemorrhage may occur in tlie middle of the menstrual cycle at a 
time corresponding to the rupture of the graafian follicle, the so-called 
“ovulation bleeding.” 

5. A. type of hemorrhage characterizing hyperplasia of the endome- 
trium is found when the menstrual periods become progressively more 
profuse or irregular and end finally in continuous bleeding. 

6. Bleeding may occur following a period of amenoirhea in non- 
pregnant women of the childbearing age due to (a) hjrperplasia of the 
endometrium, or (b) a traumatic or ulcerative lesion of the uterus 
following a previous removal or destruction of the ovaries. 

7. Hemorrhage may occur at irregular times and without any con- 
nection with the events of the menstrual cycle, due to traumatic or 
ulcerative lesions of the cervix or endometrium resulting from new- 
growths or inflammation. 

8. Irregular hemorrhage due to the same causes as in Qroup 7 may 
occur in women past the climacteric. In rare eases ovarian new- 
growths may also affect the endometrium and produce bleeding. 



THE TREATMENT OP “IRREGULAR UTERINE HEMOR- 
RHAGE” BY THE FEMALE SEX HORMONE* 

By Mark T. Gousstine, M.D., and Sajiiuel J. Pogelson, M.D., 

Chicago, Ild. 

(From the Obstetrical and Gynecological Department and the Department of 
Experimental Surgery of Northwestern University Medical School) 

' I ’-tiE clinical application of the female sex hormone is still a diffi- 
* cult problem to the scientific gynecologist, despite the advances 
that have been made by the physiologists. This is particnlarly true 
because we are confused by the fact that there are undoubtedly two 
hormones in the ovary and that these two hormones have an antago- 
nistic action. The problem is still further confused by the fact that 
what we call the female sex hormone is found not only in the ovary 
but also in the placenta, amniotic fluid, urine, and blood during preg- 
nancy and in the blood of sexually active women just prior to men- 
struation. With menstruation it disappears from the circulation, 
being discharged with the menstrual flow. We are also reasonably 
certain that the effects of both of these hormones are under the con- 
trol and markedly altered by the action of other glands of internal 
secretion, particularly the anterior lobe of the hypophysis. This natu- 
rally complicates any ovarian therapy, the question arising as to 
Avhieh gland is primary in the treatment. Add to this the possibility 
that all experimental data compiled by the physiologists may not ap- 
ply to human beings as it does to experimental animals and the true 
scientific application of the female sex hormone in clinical work be- 
comes a phase of gynecology from which any conclusions may be 
drawn only after the most critical and skeptical analysis. 

The ph3’'siologists have, in the past few j^'ears, reached some strik- 
ing conclusions which, when correlated, explain our clinical failures. 

Brouha3 found that the typical placentomatous reaction could he obtained in 
female -white rats if the uterine mucosa -u^ere irritated surgically after tlie in- 
jection of anterior hypophyseal fluid. These pituitary injections acted directly 
on the ovaries, inhibiting follicle formation, and resulted in the formation of manj 
corpora lutea. The corpora lutea in turn sensitized the uterine mucosa so that the 
placentomas followed the irritation. If the irritation preceded the anterior hjpo- 
IDhyseal injections so that the corpora lutea were not present at the time of suigical 
irritation, no placentomas resulted. Nor were these the only prerequisites. The 
results were also negative if the anterior pituitary was injected for too long a 
period, during which the stimulating effects of the follicle on the uterine mucosa 
had disappeared. Placentomas developed only when the decidua was sensitized in 
directly by the hypophysis tlirough the corpus luteum while stiU under the influence 

*Read before the Cliicago Gynecological Society, April IS, 1930. 

4G4 
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of the follicular hormone. This indicates that probably during gestation there are 
two hormones in the ovary which are under hypophyseal influence, and that both 
of these are essential in the normal generative processes. 

The presence of two hormones in the ovary was further substantiated by Hisaw,ir 
who observed that in guinea pigs the pelvic ligaments relaxed and the symphysis 
separated during pregnancy. This reaction could be reproduced by luteal extracts 
or by the blood of pregnant animals, provided the guinea pigs were still under the 
effects of the follicular hormone. No relaxation could be obtained in castrated 
animals unless they were brought into estrus by the injection of follicular extracts. 
Moreover, the greatest relaxation and separation of the symphysis resulted when 
the animal was under the maximum effect of the follicular hormone, which is at the 
height of estrus. All this would indicate a synergistic action of the two ovarian 
hormones, despite the fact that numerous physiologists and clinicians have demon- 
strated the ability of an active corpus luteum hormone to inhibit estrus in rodents, 
which supports the theory of antagonism between the two ovarian hormones. 

The interrelationship of hormones was further demonstrated by Weichert,iG who, 
using a corpus luteum extract, obtained the same results as did Brouha with his 
anterior hypophyseal fluid, namely, a placentomatous reaction. To this may be 
added the experimental data of Corner and Alleii'i who demonstrated that alcoholic 
extracts of the corpus luteum, free of phospholipoids, would give the placentomatous 
reaction wdien injected into castrated adult female rabbits, whereas extracts of 
follicular fluid fail to give this reaction. Light is thus cast upon our clinical 
failures with ovarian therapy. Frank, Goldberger and their coworkers®- have 
concluded also that there are two hormones in the ovary, one of which is a water- 
soluble fraction of the corpus luteum which inhibits growth of the ovarian follicles 
and sensitizes the uterus for the placentomatous reaction expected in pregnancy, 
and the other is the estrus-producing hormone. In fact, they conclude “that the 
corpus luteum, like the anterior lobe of the pituitary, is able to elaborate two 
distinct and different hormones simultaneously, both of which are necessary for 
complete function of the genital tract.” 

Friedmanio injected the urine of pregnant women intraperitoneally into non- 
pregnant rabbits and found that the ovaries developed numerous corpora lutea 
which histologically showed retained ova rvith lutein transformation of the corpus 
hemorrhagica. If the rabbits were, however, injected intravenously there resulted 
within twenty-four hours a typical corpus luteum rvith e.xtrusion of the ovum, a 
condition found only in the rabbits posteoitum. Aschheim and Zondekis Rave 
reported similar results and conclude that the urine of pregnant women is capable 
of producing the same biologic effect as the anterior lobe of the hypophysis. Fels,® 
in an interesting e.xperiment with parabiotic animals, demonstrated that the hypoph- 
ysis dominated the condition of the genital tract in both animals anastomosed 
and that the female sex glands were entirely under its influence. 

In addition to all this work by biologists, Wilfred Shaw,i5 in an excellent study 
of 200 eases of “irregular uterine hemorrhage” decided, from histologic study of 
the ovaries, that in 152 “there is good reason to believe that the menstrual dis- 
orders met in the cases considered result from ovarian disorders and are not, as 
has been formerly believed, due to abnormalities of the endometrium and 
myometrium. ’ ’ 

We have reached similar eonelnsions on the basis of years of histo- 
logic study of specimens obtained sui-gically in cases of “irregular 
uteiine hemoi’rhage. ” We have become convinced that, as these pa- 
tients approached the menopause, the direct etiologic factor of these 
“irregular uterine hemorrhages,” or the so-called idiopathic climac- 
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teric bleedings, was to be found in the ovary. Any other minor patho- 
logic change was of little or no etiologic significance and could be dis- 
missed as a primary cause, being, in fact, merely an associated con- 
dition. It seems logical to assume that at menopause there is a hypo- 
ovarian function which may be the responsible factor. The difficulty 
was to demonstrate this deficiency and then to supply the deficiency 
with the proper ovarian hormone. 

Frank and Goldberger’’ demonstrated that the estrus-producing hor- 
mone could be readily isolated from the circulating blood of a normal 
female just before menstruation. This hormone when injected uito 
a spayed female white mouse gave rise to a typical estral cycle. On 
the basis of this observation, we concluded that it should then be pos- 
sible to demonstrate hypoovarian function by the absence of this re- 
action in the mice treated by the px*emenstrual circulating blood of our 
patients. 

To complete the problem further, the proper ovarian hormone had to 
be selected to meet this deficiency. The selection necessarily had to be 
made from a follicular hormone which would be estrus-producing or 
from the corpus luteum hormone capable of giving the placentomatous 
reaction. This is a similar demonstration of specific activity to a 
positive Hisaw test, or in other words, the relaxation of the symphysis. 
Corpus luteum therapy proved unpractical, as we found no commer- 
cial preparation standardized for clinical use which would do this. 
There were, however, numerous well-standardized estral-producing 
preparations which we were compelled to use in the attempt to sup- 
ply the ovarian deficiency. Indirect ovarian stimulation through the 
use of anterior pituitary hormone was also considered, 'but after ex- 
perimentation with available commercial preparations, we concluded 
that they, too, were unreliable for clinical use. 

During the past two years thei’e have been available for study 33 
eases of “irregular uterine hemorrhages” in which careful examina- 
tion revealed minor pelvic diseases and in which the uterine scrap- 
ings eliminated all possibility of malignancy. Histologically, our ob- 
servations were much the same as those reported by Flulimann.® If 
we compare them with those in his group B of women over forty , we 
note a strildng similarity with one exception. He found 1 ease of 
simple endometi’ial hypertrophy in 33 eases while we find 6 in 31. 
This may be due to the fact that in 11 cases he had the complete 
uterus for study, while we had only curettements. There is no ques- 
tion that a more valuable conclusion can be drawn from a section 
which includes the musculature than from uterine scrapings.^ Jlotv- 
cver, our prime ohjective rvas a basis for explaining Hie bleeding and 
the varied endometrial picture suggested none. 
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HISTOLOGIC observations IN FLUHMANN ’S, IN AUTHOR’S CASES 


Fl'ulimann (Group B) 


Our Patients 

Glandular hyperplasia of endometrium 

23 

16 

Endometrial polyp 

2 

2 

Simple hypertrophy of endometrium 

1 

6 

Atrophy of endometrium 

5 

4 

Normal endometrium 

2 

3 

Total patients 

33 

31 

- t r* • 


Assuming tliat tlie uterine liemorrliage is secondary to a deficiency 
of tlie female sex hormone, all these patients with “irregular uterine 
hemorrhage” were next tested iirioi* to menstruation by the Frank and 
Gpldberger technic for the estrus-produeing hormone in the circulating 
blood. This was difficult in our patients as there was no definite 
cycle to their menses, and despite the fact that the blood of 26 of the 
31 patients in this series failed to produce estrus in spayed mice, we 
felt that no conclusion could be drawn from these negative results. 
The only other alternative for demonstrating liypoovarian function 
was to demonstrate the therapeutic effect of injection of an active, 
potent female sex hormone upon the bleeding of these patients. 

The selection of an active hormone which would consistently pro- 
duce estrus in our spayed mice was water-soluble, and was concen- 
trated enough to be potent in small doses without giving significant 
local reactions, finally narrowed down to a preparation developed 
under the specification of Laqueur.^- Fresh placenta is extracted first 
with benzene which is then evaporated off. The residue is triturated 
with alcohol which is also evaporated off and the residue is shaken 
with water, taking up the female sex hormone and leaving other 
lipoids. 

Technic of Treatment . — If the patient was bleeding much, she was 
given an initial dose of about 100 mouse units. "Whenever, possible, 
fifty mouse units (assayed in our own laboratory on young mice) were 
injected intramuscularly every other day, beginning, if possible, early 
in the intermenstruum. The initial course varied from ten to fifteen 
injections, depending upon the response, and later treatment usually 
consisted of six injections, beginning about postmenstruum. This was 
continued until a normal menstrual cycle was established, menopause 
ensued, or the negative results convinced us of the inadequacy of the 
treatment. 

Besults . — Through the hypodermic injection of an aqueous estrus- 
produeing hormone extracted from the placenta, it was possible to 
control “irregular uterine bleeding” in about 25 out of 31' women. 
Thiiteen of these 25 successfully treated patients were eased into 
their climacteric and the other 12 have had their “irregular uterine 
bleeding ’ changed into what resembles normal menstruation for 
from two to six months. A hj’-stereetomy in 2 of the 6 failures dis- 
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closed an undiagnosed submucous fibroid. Tbe other 4 cases were 
not definitely disposed of. 


COMMENT 

These results are of special interest in view of the fact that Wintz^’' 
reports the control of 95 per cent of all uterine hemorrhages due to 
ovarian dysfunction through the injection of a lipoid substance ob- 
tained from the placenta, while we used an aqueous derivative. His 
preparation, moreover, cheeked the hemorrhage secondary to fibroids 
and abortion. Our results would indicate that the aqueous placental 
extract given to our patient acted only on the functional bleeding. 

Novak^® stated that “since estrus in the lower type is undoubtedly 
due to the follicle hormone, it seems clear that in the human being the 
maximum of follicle influence is reached during the interval phase, 
and that the later changes ai’e due to the corpus luteum influence.^' 
We believe that our results tend to substantiate this opinion, for by 
the use of an aqueous estrus-produeing substance free from lipoids 
we were able to restore our patients to the interval phase and check 
the so-called irregular uterine hemorrhage. 

REPORT OP CASES 

Case 1. — Mrs. A. E., aged forty-four, a secundipara, whose youngest child was 
fifteen years old, began to have menorrhagia March 18, 1929, with prolongation of 
the menses until bleeding was continuous. Curettement was done April 2. Scrap- 
ings showed atrophic endometrium with some edema. There was no palpable pelvic 
pathology. The uterus was small and in good position. Serologic laboratory tests 
were negative. Injections of 50 mouse units were begun May 2 and continued 
every other day until fifteen injections had been given. The menstrual period May 
15 was apparently normal. Six injections wvre given monthly, ten days previous 
to the expected date of menstruation. The periods became shorter and the flow 
diminished each month until November 14, 1929, when the patient had the last 
period of about one day's duration, followed by complete cessation of uterine 
hemorrhage. The patient was last seen February 15, 1930 and was in perfect health. 

Case 2. — ^Mrs. S. A., aged forty, a tertipara, had had her last pregnancy ten 
years before. Prolonged menstruation began February 18, 1928, and soon the patient 
menstruated a little almost every day. At times there was a two-day interval with 
no visible blood. Curettement was done December 27, 1928. There was no apparent 
pathologic change in the pelvis except for a slight enlargement of the uterus. 
Both tubes, the appendix, and one ovary had been removed five years previously. 
Sections showed a richly vascular hyperplastic glandular endometrium. 

Injections of 50 mouse units were begun January 21, 1929, and continued everj 
other day for thirty injections. The menstrual period occurred February 2. Six 
injections were given every month for seven months, ten days previous to the 
expected date of menstruation. Then three injections were given for four months. 
The menstrual periods are now regular, of from four to five days' duration with 
a moderate flow. No injections have been given since December, 1929, but blood 
has been examined each month for ovarian hormone up to February, 1930. 

Case 3.— Mrs. C. M., aged thirty-eight, a sextipara, had had her last pregnancy 
four years before. Prolonged menstrual periods began about March 9, 1928, with 
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the interval between periods shortening until at the time of observation there was 
about a nine to ten day interval. Examination on May 2, 1929, showed some minor 
pathologic change in the pelvis. The uterus was of about normal size and retro- 
flexed; the appendages were apparently normal. Dilatation and curettage showed 
an apparently normal endometrium, slightly vascular with some edema. 

On May 15, injections of 50 mouse units were begun and continued for fifteen 
injections. The first menstrual period occurred June 22 with a moderate flow 
for four days. Six injections were given monthly ten days prior to the expected 
period for five months, followed by three injections for two months. Since the last 
injection the flow has been less than normal in amount but the periods have been 
of some duration. 

Case 4. — Mrs. O. W., aged tliirty-six, a nullipara, had been married eighteen 
years. There had been irregular prolonged menstruation since January 1, 1929, 
with an interval between periods of about fifteen days. On examination the patient 
appeared healthy. The pelvic examination was negative. The uterus was small 
and in good position; the appendages were apparently normal. The Hubin test 
showed patent tubes. Dilatation and curettage was done April 16. Scrapings 
showed endometrium mth small glands, very little vascularity, some edema and a 
rather moderate atropliie endometrium. After leaving the hospital, the patient 
did not return until June 18, 1929, when she reported that following the curettage 
she had suffered continuous bleeding. 

Injections of 50 mouse units were begun June 18, and continued every other 
day for twenty-two injections. The abnormal flow stopped July 8 and an ap- 
parently normal period occurred August 2. Six injections were given starting 
August 20, but no menstrual period occurred until September 28. Three injections 
were given starting October 20, but a period did not occur until November 29. 
It lasted one day and the flow was slight. The next and last period occurred 
February 3, 1930. 

Case 5. — ^Mrs. D. K., aged forty-one, a secundipara, had had her last pregnancy, 
a four months’ miscarriage, at the age of thirty-two. Irregular and prolonged 
menstruation had been present since March, 1920, with a maximum interval between 
periods of ten days. Pelvic examination was negative except for mild cervicitis 
and moderate cervical laceration. Curettage was done April 18, 1929. Sections 
showed chronic endocervicitis and a somewhat polypoid hypertrophic glandular 
endometrium. 

Injections of 50 mouse units were begun April 27 and continued for sixteen in- 
jections. An approximately half normal menstrual period occurred May 28. Six 
injections were given in June, with a short menstrual period July 7. Three injec- 
tions were given for the next four months and at present the patient is having 
regular periods at about thirty-day intervals and lasting from three to four days. 

Case 6.— Miss I. E., had had irregular prolonged menstruation for one and one- 
half years and at the time of observation blood was present daily. Pelvic examina- 
tion on August 26, 1929, revealed atrophy of all the pelvic organs, a small uterus 
in normal position and appendages free from pathologic conditions. Dilatation 
and curettage showed only a few small fragments of endometrium and sections 
showed an atrophic, edematous endometrium. 

injeetzons of 50 tnouse units were begun September 10, and continued for twelve 
injections. The patient had a menstrual period of one day with a small flozv on 
October 29. Six injections were given in November. The patient is a graduate 
nurse employed^ at Northwestern University in Evanston, and ias been using from 
four to SIX injections a month at irregular intervals. She has not menstruated 
since the last period in October, 1929. 
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Case 7. — ^Mrs. E. S., aged forty-two, had been married sixteen years without 
becoming pregnant. Irregular prolonged menstruation had begun one and one-half 
years previous to observation. There was no definite interval between periods but 
it was never longer than five da 3 's. Pelvic examination was negative. Dilatation 
and curettage was done July 2, 1929, revealing a hyperplastic, hemorrhagic, pre- 
menstrual endometrium. 

Injections of 50 mouse units were begun July 16 and were given every other 
day for thirty-one injections, during which time there was a slight pinMsh dis- 
charge every day, and on October 1, an apparently regular menstrual period lasting 
eight daj's. At an interval of two weeks from the last period, menstruation oc- 
curred again. Injections were given every other day for fifteen injections, followed 
bj" rather profuse bleeding, starting November 26 and lasting six daj's. Injections 
were begun again December 12 and continued until the next period, December 27. 
Six injections were given in January with rather profuse bleeding of six days’ 
duration. The periods have since been regular up to the present time. 

Case 8. — ^Mrs. E. P., aged forty-one, a quadripara, had had her last child eight 
years previously. Pour years before she had had an operation for uterine prolapse, 
cystocele, and rectocele. An interposition operation had been performed. Pelvic 
examination, August 10, was negative. Por the past three months the menstrual 
periods had been regular but less in amount than usual and greatly prolonged, 
with spotting of blood daily for the last month. Dilatation and curettage showed 
a moderately atrophic edematous endometrium. 

Injections of 50 mouse units were begun August 20, and were given every other 
daj' for fourteen injections. No bleeding followed the dilatation and curettage 
and the patient menstruated, October 4, for two days, the flow being slight. Since 
then she has had regular periods with a much less than normal flow up to the 
present time. 

Case 9. — ^Mrs. A. P., aged forty-two, a tertipara, whose last child was thirteen 
years old, began having prolongation of her menstrual periods six months before 
examination, with shortening of the interval to about fifteen days. Her January 
period lasted ten days, from January 6 to January 16. A curettage in October, 
1928, showed a hyperplastic endometrium and no evidence of malignancy. 

The treatment consisted of hypodermic injection of 50 mouse units of female 
sex hormone on Januarj' 18, 20, 22, 24, and 27, and February 1, 3, 5, and 9. Men- 
struation began again February 10, after an interval of about three and one-half 
weeks and was of four days’ duration. The treatment was again started Pebruarj' 
19 and continued February 21, 23, and 26 and March 2 and 5. Menses occurred 
again from March 11 to 13. Treatment was given on April 5, 7, and 9, and a 
very scanty menstrual period occurred from April 11 to 13. The last course of 
injections was given Maj' 6, 8, 10, 13, and 15. The patient has had no further 
menstruation, having last been seen in September, 1929. 

Case 10. — Mrs. E. B., aged forty-one, a quadripara whose youngest child was 
seventeen years old, had been perfectly well until about four months before vhen 
her periods gradualty became longer and more profuse until they were non of 
ten daj's’ duration, although the interval had remained about three weeks. The 
basal metabolic rate was plus 20 ; the blood pressure was 140/80, the red blood 
count 3,100,000. Uterine scrapings in November showed a hyperplastic endometrium 
with marked edema of the stroma. The last menstrual period was from December 
19 to January 1, 1929. 

The patient was treated by hypodermic injections of an aqueous solution o 
50 mouse units, January 7, 9, 11, 14, and 18. The next period was of normal 
amount and lasted only four days, from January 20 to 24. The same treatment 
was repeated February’ 4, 6, 9, 11, and lo, with another normal period occurring 
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from February 16 to 19. March 4, 7, 9, 11, arid 15 she received 50 mouse units 
again and menstruated March IS to 20 very scantily. This patient insisted on 
further treatment, so she was given more injections April 1, 3, 6, 8, and 11, -with a 
scanty period again April 11 to 13. Then she received no treatment in order to 
determine the -effect of withdrawal of the hormone and she had a profuse period 
from May 1 to 10. Treatment was again instituted and she was given 50 mouse 
units May 25, 27, 29, and 31, and June 1, with the result that she had a scanty 
period from June 2 to 5 and it seemed advisable to supply her with more hormone 
on June 19, 22, 24, and 27 and July 1. She had no period in July, so she was 
not given any treatment. Wlien the patient was last seen, August 22, she was in 
apparent perfect health and had had no further menstruation. 

Case 11.— Mrs. E. B., a nullipara, aged thirty-nine, had her periods prolonged 
within the last six months from four or five days to nine or eleven days with only 
a slight decrease in the interval. She was physically normal and her history wms 
uneventful. A diagnostic curettage three months before had revealed a classic 
hyperplastic endometrium. The last period was from December 10 to 21 and was 
very profuse, with the result that when it terminated her red blood count was 
down to 3,000,000. She received hypodermically 50 mouse units on January 5, 7, 
10, 11, and 14 and menstruated four days, from January 15 to 18. She was given 
further injections February 1, 4, 6, and 9 and menstruated February 11 to 14, the 
red blood count now being 3,400,000. She was treated on March 1, 4, 5, and 
7, and menstruated March 8 to 11, so treatment was again started and she w'as 
given injections March 25, 27, and 30 and April 1, with menstruation starting 
April 3 and stopping April 5. The final course of treatment was given April 22, 
24, 26, and 29 and May 1, because the patient ceased to menstruate. When she 
was seen August 16, she was apparently in perfect health. 

Case 12. — Mrs. A. M., aged thirty-eight, a nullipara, married nineteen years 
and never pregnant, had had no menstrual complaints until October, 1928, when 
her periods changed from tiie five to six day time to ten to twelve days, although 
the interval remained about four weeks. The physical examination and history 
were essentially negative. Uterine scrapings taken in November showed a hyper- 
plasia of the endometrium. Her last period prior to this observation had been 
from December 24 to January 4. 

The patient received the usual treatment of 50 mouse units on the following 
days: January 18, 21, 23, 26, and 28, menstruating three days, from January 30 
to February 2, more profusely than normal but much less than in the past five 
months. The treatment was again given February 18, 20, 22, and 26, with a scanty 
three-day menstrual period from February 28 to March 2. Another course of in- 
jections was given Marcli 31 to April 2. Treatment was continued April 22, 25, 
and 27, and menstruation followed on April 29 to 30 with a very scanty flow. She 
received no further treatment and menstruated scantily May 26 to 27, and again 
June 21 to 22. The patient was last seen August 10 in excellent condition, at which 
time she reported that she still i\as menstruating about two days of each month 

Case 13. Mrs. J. J., aged thirty -eight, a secundipara whose youngest child 
was fourteen years old, developed menorrhagia in February with prolongation of 
periods to from twelve to fifteen days without intermenstrual bleeding. Curettage 
was done April 2 and scrapings were reported as simple hypertrophy ' of the 
endometrium. The last period had been from March 14 .to March 25. 

Hypodermic injection of 50 mouse units of female sex hormone was started 
April 8 while the patient was still bleeding postcurettement, and was continued 
every other day until May 2 when it stopped. Menstruation occurred again May 7 
to 9 and was very scanty. Injections were again given Slay 10, 11, 16, 18, and 20. 
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Menstruation occurred from June 4 to 7. Treatment was resumed June 18, 21, 
24, and 26, and the menses occurred July 1 to 2, being very scanty. No further 
treatment was given with the expectation that menorrhagia would recur, but the 
menses again occurred July 29 to 31 and were of normal amount. The patient 
received no further treatment and was last seen November 22, at wliich time she 
reported no further menstrual abnormalities. 

Case 14. — ^Mrs. M. F., aged forty, a tertipara, had had her last pregnancy eleven 
years before and had had both menorrhagia and metrorrhagia for tlie past seven 
months when first seen April 11. A curettage had been done for diagnosis and as 
a therapeutic measure January 10, 1929, but the abnormal menses continued. 
Examination showed an apparently normal premenstrual endometrium and treat- 
ment was started while the patient was bleeding profusely, April 11, with 150 
mouse units of female sex hormone, as there was no apparent pelvic disease. On 
April 13, the patient was stUl bleeding a little, so 150 mouse units were again 
injected. Uterine bleeding stopped April 14, and 50 mouse units were injected 
every other day for twenty days. The menses recurred May 4 to 7 and were of 
rather profuse amount. Treatment was again started May 13, and continued every 
other day until bleeding reappeared, June 1, 50 mouse units being injected at each 
time. The June period was very scanty and lasted only three days, stopping on 
June 4. Treatment with 50 mouse units of the female sex hormone was given 
again June 15, 17, 19, and 23. The menses occurred again from June 29 to July 
1, and again were scanty. Treatment was resumed July 15, 17, 20, and 23 with 
the menses occurring July 27 to 29. No further treatment was then given. The 
patient was seen October 2 and reported normal menstruation in August and 
September. She has failed to return for further observation. 

Case 15. — Mrs. A. L., a tertipara, aged thirty-eight, had had her last pregnancy 
eleven years before the menorrhagia of at least two weeks' duration for the past 
five months, the last period continuing from April 22 to May 2. Curettage, April 
15, showed edema and hyperplasia of the endometrium. The remainder of this 
patient’s history and physical examination w'ere negative. Treatment consisted 
of 100 mouse units on May 2, and 50 mouse units on May 6, 8, 11, 13, 15, 18, 21, 
and 23, respectively. Menstruation occurred from May 20 to June 2 and was of 
normal amount. Treatment was started again on June 15, and continued June 17, 
20, 22, and 24; the next period was scanty in amount from June 28 to July 1. 
Another course of treatment was given July 13, 15, 18, and 20, with the next period 
from July 27 to 30. The patient received no further treatment and was last seen 
in January 1930, when she reported that she still was menstruating once a month 
for from three to five days. 

Case 16.— Mrs. H. S. (Dr. P. S.), aged thirty-nine, a nullipara, married for ten 
years during which time she had never been pregnant, had had some unknown 
pelvic operation seven years before, following which the menses at first were 
irregular and then, during the past three years, had become gradually prolonged 
with a shorter interval, until now she was bleeding more than half the time. 
Periods were at least fifteen days long, with an interval of about the same time. 
There was no bleeding between the menses, and scrapings taken twice during e 
past two years had been reported as glandular hyperplasia Tfith some edema of tie 
stroma. The remainder of the history was negative and the pelvis was 
except for the uterus, which was about one and one-half times the normal size, 
last period began May 11 and the patient was still bleeding profusely^ when seen 
on May 22. Injections of 50 mouse units were started May 22 and continued every 
other day until ten had been given. She stopped bleeding May 25 and the nex 
period started June 20 after an interval of three weeks and five days, wliic w ^ 
the longest interval in three years. Six injections were given monthly, ten ay. 
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previous to the expected day of menstruation, and the periods gradually became 
shorter, until the last period of two days occurred in December. The patient was 
last seen in March, 1930, and had not menstruated since December. She was 
apparently in perfect health. 

Case 17. — ^Mrs. G. B., aged forty-two, a tertipara, had had her last pregnancy 
fifteen years before and a thyroidectomy three years before, following which men- 
strual irregularities started, until she noticed there was bleeding twice a month, 
usually five days during the first week and then after a two-week interval again 
for about ten to fourteen days. The patient had a mild case of diabetes easily 
controlled by diet, a normal basal metabolic rate, and a normal pelvis. She was 
first seen May 30, after she had just finished a period of thirteen days. Uterine 
scrapings taken in January, 1929, had shown a glandular hyperplasia with “piling 
up of the glands." Injections of 50 mouse units were begun immediately and 
continued every other day for fifteen injections. She failed to menstruate in June 
and her July period lasted from July 2 to 5. Six injections were given every other 
day about ten days previous to the next expected date of menstruation, and the 
patient had normal periods in August, September, October, and November. She 
has failed to menstruate since and was last seen in February, 1930, in excellent 
health. 

Case 18. — ^Miss A. L., aged thirty-five, had been treated for splenomegaly in 
January, 1929, with x-rays and when first seen, June 11, had marked hot flashes, 
headaches, emotional instability and marked menorrhagia, her periods lasting about 
fifteen days out of every month. The laboratory reports on the blood were negative 
and the spleen could not be palpated when she was seen in our clinic. The pelvis 
was normal and the scrapings showed a normal premenstrual endometrium. In- 
jections of 50 mouse units were started immediately and continued every other day 
until twelve were given. She bled for four days, from July 4 to 8, and reported 
that all the subjective symptoms were gone. Six injections were given every month 
for three months, beginning about fourteen days prior to the expected date of 
menstruation. Her August period also lasted for four days. In September, she 
menstruated three days, and missed her period in October. In November, she spotted 
for three days and then stopped completely. When seen again in February, she 
reported no further menstruation and apparently had recovered from her menopausal 
symptoms. 

Case 19. — ^Jlrs. M. G., aged thirty-five, a nullipara, first seen June 25, 1929, 
reported nervousness, tremor, emotional instability, and loss of weight together 
with menorrhagia ever since she had been poisoned by gas escaping from her 
refrigerator early in January, 1929. Her basal metabolic rate was within normal 
limits and she was .essentially normal physically, except for a mild tachycardia. 
Uterine scrapings obtained in April showed a simple hypertrophy of the endo- 
metrium. Her last menstrual period lasted from June 13 to June 24 ,and was very 
profuse. She received the usual ten injections of 50 mouse units given every 
other day beginning June 25. Her next period was of four days’ duration, from 
July 20 to 24. Then she was given six more injections, beginning August 5. Her 
next period from August 17 to 20 was very scanty. She refused further treatment 
and was seen again in December, reporting normal menstruation in the intervening 
months and marked alleviation of her nervous symptoms. 

Case 20.— Miss B. G., aged thirty-nine, gave a history of very scanty menstrual 
periods until four years before, when she had been treated for six months with 
some unknown injections and with thyroid by mouth. After this treatment she 
first liad what seemed to her to be normal menstruation, but about eighteen months 
before, became convinced her periods were much longer than normal with shorten- 
ing of the interval. The past six months she has menstruated two weeks out of 
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every month. Uterine scrapings taken in June, 1929, showed a normal premenstrual 
endometiium, and following this curettement she bled for sixteen days, ending 
about June 31. She was given fifteen injections of 50 mouse units every other 
day beginning July 3 and missed July entirely, menstruating next in August from 
August 8 to 12. During the next two months she received six injections every 
other day and menstruated normally in September and October, no more menstrua- 
tion being reported when she was last seen in Februarj', 1930. 

Case 21. Miss K. P ., aged thirty-nine, with an uneventful history, began having 
irregular menstruation about fifteen months before and for the past four months 
had had periods that lasted about fourteen days together with occasional spotting 
in the interval. The pelvis was normal and uterine scrapings taken in April, 1929, 
showed simple hypertrophy of the endometrium. Tlie patient was first seen July 
24, having had her last period from July 9 to 22. Injections of 50 mouse units 
were begun immediately and continued every other day until fifteen had been 
given. Her next period was from August 20 to 31. Six injections were given 
every month for seven months about ten days previous to the e.xpected date of 
menstruation, and she has had normal periods of about three to five days’ duration. 
The March period was also normal, despite the fact that she received no treatment. 

Case 22. — Mrs. B. K., aged forty, was first seen August 11, when she reported 
a gradual prolongation of menstruation with some shortening of the interval for 
the past five months. Uterine scrapings in June showed a glandular hyperplasia 
and the usual treatment failed to control the hemorrhage. Her last period started 
August 1 and she was still bleeding profusely August 11, when the treatment was 
started. She received 50 mouse units every other day until ten injections had been 
given and spotted for one day in the middle of September, after which she received 
six more. She failed to menstruate in October and received no treatment. When 
last seen in February, 1930, the patient reported no further menstruation and 
appeared in excellent condition. 

Case 23. — Mrs. K. S., a quadripara, aged forty-five, with a negative history, ap- 
peared essentially normal on physical examination, except for the left ovar}' which 
was about twice the normal size and felt as thought it were cystic. The patient 
was first seen August 21, 1929, when she complained of menstruation of two weeks’ 
duration with a two weeks’ interval. Her next period was from September 1 to 9 
and was very profuse, her red blood count dropping to 3,000,000. She was" given 
50 units of the female sex hormone September 16, 18, 20, 22, 24, 26, and 30, 
respectively. The next menstruation occurred September 27 to October 1, after an 
interval of twenty-six days. The treatment was again started October 14, 16, 18, 
20, 22, and 24, and she again menstruated from October 26 to 29, very scantily, 
after an interval of twenty-six days. Tlie cessation of treatment was attempted and 
on November 23 a very profuse period of seven days’ duration commenced. On 
December 18, 20, 22, and 24 she was given 50 mouse units of female sex hormone 
and tiie flow lasted three days, from December 25 to 28. 

The patient received no further treatment and had one more period of tuo 
days’ duration February 22 to 23, but missed her March period. Apparcntll', it 
was possible by this therapy to ease the patient into a normal menopause without 
surgical, x-ray, or radium intervention. 

Case 24. — Dr. S., a nullipara, aged thirty-one, with a normal pelvis, had had 
a thyroidectomy two years be "ore and since then had had an irregular men- 
strual history, usually bleeding twice a month for varying periods from eight to 
ten days. The amount of blood lost was marked and during this time she had had 
two menstrual hemorrhages lasting the entire month. January- 22, after blc..d.ng 
profusely for seven days, she was given 100 mouse units hypodermically and then 
50 units on January 25, 26, 27, and 29 and February 3, 5, and 7. The next 
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period was very scanty, occurring from February 8 to 11. Treatment was again 
started February 22, 25, and 28 and March 1, 2, 4, 6, and 8. The next menses 
were from March 22 to 26, also being very scanty. Curettage in November, 1929, 
showed hypertrophic endometrium. 

Case 25. — Mrs. L. S., a nullipara, aged thirty-nine, with history and physical exam- 
ination essentially negative and with no pelvic disease, had a marked anemia with 
3,000,000 red blood cells and a hemoglobin of 65 per cent when she bled con- 
tinuously for twenty-six days. Menstruation wms irregular until April, 1929, when 
she bled continuously for eighty days. This atypical menstrual history continued 
with periods of from one to thirty-three days and intervals never over fourteen 
days. Curettage was done July 3, 1929 and no evidence of a malignant condition 
was found, but a definite hyperplasia of the endometrium was evident. The last 
period was from December 4 to 11 and was very profuse. 

The treatment began December 14 with 100 units of the female sex hormone 
and 50 units were given December 15, 21, 23, 27, and 30, and January 3, 7, 10, 
13, 16, 20, 22, and 25. The next uterine bleeding occurred February 5 to 9, with 
an interval of six weeks, in a patient in whom, for two years, some bleeding had 
occurred always before a two weeks’ interval had elapsed. Treatment was started 
again February 15, 17, 20, 22, 25, and 28, and the next menstruation occurred 
March 3 to 5 and was very scanty. The interval was about four weeks. The 
effect of no treatment was next observed, and ten days later the patient began to 
bleed and bled profusely until Mai'ch 25, when she was given 150 mouse units, 
which stopped the bleeding on March 26. Another series of five injections of 50 
units every other day was started and on March 30 the patient was not bleeding. 
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A STUDY OF THE HEMOGLOBIN, CELL VOLUME PER CENT 
AND RED CELL COUNT, INTRAPARTUM AND POST- 
PARTUM, WITH OBSERVATIONS ON 
RELATION TO MORBIDITY 

By Harry Evans Harvey,® B.Sc., M.D., Lincoln, Neb. 

(From the Department of Ohstetrics, Woman’s Hospital, Detroit, Mich.) 

^ r’HE occurrence of a severe type of anemia in pregnancy lias en- 
gaged tlie attention of clinicians since the time of the earliest re- 
ports on anemia.^ This subject was carefully reviewed by Pepper- 
in 1929, and more reeentlj'^ by Reuben Peterson® and his associates who 
reported additional eases treated by liver and liver extracts. Many 
reports have appeared emphasizing the frequent occurrence of low 
hemoglobin values and red cell counts incident to pregnancy. 

The object of this investigation was to learn what the usual blood 
findings are at the termination of pregnancy, the variation subsequent 
to delivery and possible related factors, and finally whether deviations 
from the usual have a bearing on the satisfactory termination of preg- 
nancy. 

The study itself is concerned with the hemoglobin, cell volume per 
cent, and red cell count on one hundred women during labor and on the 
fifth to seventh day postpartum. The women for the study were se- 
lected at random, including both house and private patients, and rep- 
resenting all classes of society. Clinical and serologic evidences of 
syphilis were absent in all cases. No patients were included in whom 
the later months of pregnancy had been complicated by hemorrhage 
or febrile conditions. The studies Avere carried on during November 
and December, 1929, and March, 1930. In addition to the record of 
the blood studies, notations were made on the method of delNery, the 
number of hours in labor, the estimated or measured blood loss in 
delivery, and significant observations on the condition of the patient 
and character of the puerperium, if abnormal. 

The hemoglobin readings Avere made by the author, using one of the 
newer types of Sahli apparatus. t In order to standardize the illumi- 
nation, the color comparisons were made before a “daylight” lamp 
Avith a frosted glass Avindow. The readings will be presented as hemo- 
globin per cent (Sahli), but in the discussion to folloAV the approximate 
A^alue, in grams of ox3^hemoglobin per 100 c.c. of blood will at times 

•The author is indebted to the attending and visiting staff and to Dr. L. E. Daniels 
chief of the department, for permission to carrj- out this study on both private anu 
house patients. 

tHellige Normal Haemometer, manufactured by E. Hellige & Co., Freiburg. 
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appear also in parenthesis. This translation is given in order to com- 
pare the results with the work of othei’S in which different standards 
have been used. 

The red cell counts were, for the most part, made by a technician 
who assisted in this part of the work, and in a lesser number of cases 
by a member of the resident staff. In making the red cell counts 
a standardized Neubauer counting chamber and Thoma pipettes were 
used. Both hemoglobin determinations and red cell counts were made 
from blood secured by finger puncture. For absolute accuracy this 
method is open to criticism, but for purposes of comparison in a clini- 
cal study it seemed to be the one of choice. In order to check this 
point, counts were in some instances made on both the blood from 
finger puncture and from the vein. In one patient in whom the edema 
was very marked, the count was 800,000 higher on blood taken di- 
rectly from the vein. In others the variation, was much less marked 
or negligible. The hemoglobin values were observed to vary in pro- 
portion. This point seems worthy of more extensive investigation. 

In determining the cell volume per cent, Sahli hemoglobin tubes 
were used. These were checked for accuracy of bore and calibration. 
The tubes were filled to the 10 mark with 1.6 per cent sodium oxalate 
solution. Blood was drawn from the vein in a dry sterile syringe 
and the tube was filled to the 110 mark. The blood and oxalate solu- 
tion were gently mixed by rocking the tube. The tubes were then 
centrifuged and the cell volume read directly in per cent. After a 
number of trials it was obseiwed that, if sedimentation of the oxalated 
blood were allowed to take place for thirty minutes and then cen- 
trifuged for thirty minutes, further packing of the cells did not occur 
by prolonging this final period. The addition of the oxalate solution 
as an anticoagulant, according to Osgood,^ gives slightly higher read- 
ing (3.5 per cent) than when poAvdered oxalate or citrate is used. This 
part of the study Avas carried out entirely by the author. While the 
determination of the cell volume per cent cannot be considered strictly 
suitable for routine clinical examinations, it serves as a cheek against 
the hemoglobin readings and cell counts. It also serves, with the 
hemoglobin reading, as an indicator of the qualitative value of the 
red cells. 

REAUEAV OF THE LITERATURE 

Studies on tlie blood and pregnancy differ ■widely in their conclusions. Confusing 
and contradictory reports can in part be e.xplained by the lack of uniformly ac- 
cepted standards and by varying methods. Osgood and Haskinss in a study of 
tlie blood in 100 normal Avomen between the ages of eighteen and thirty con- 
cluded that 13.7 grams of oxyhemoglobin per 100 c.c. of blood represented an 
average. Tliis value approximates 100 per cent by the Dare method and 64.5 per 
cent by the Sahli. They also found an average cell volume per cent of 41 and an 
average red cell count of 4.6 million. These figures correspond closely to'observa- 
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tions made by Gram and Norgaard.c Haden" secured approximately the same 
averages for hemoglobin and cell count, but by a method similar to the one used 
in this study, found the average cell volume per cent to be 46.2. These studies 
were all made on blood drawn from the vein. 

Kuehnel,® in studying blood taken from the vein in lo women during pregnancy, 
used a method similar to that of Osgood and Haskins. He considered 92 per cent 
hemoglobin (Sahli), 41.5 cell volume per cent, and 4.75 million red cells as normal. 
His curves show a gradual decline in hemoglobin, cell volume per cent, and erythro- 
cytes during the first sixteen weeks, followed by a period in which the values are 
stationary, and then a slight rise during the last eight to ten weeks. In the 
first twelve hours postpartum, the hemoglobin, cell volume per cent, and red cell 
count fell sharply, but by the sixth or seventh day postpartum they rose above 
the antepartum level. Both DeLee!* and Williamsio state that such a curve represents 
the usual variation in the hemoglobin and red cell count throughout pregnancy. 

Bland and his coworkers,ir using 13.8 grams of oxyhemoglobin (Dare) as stand- 
ard (method of securing the blood not stated), reported that 81.5 per cent of 
pregnant women gave hemoglobin estimates of 74 per cent (10.3 grams) or less, 
and red cell counts of less than 3.5 million, and 17 per cent were less than 4.0 million. 
Of 156 patients studied in the last trimester of pregnancy, 55.7 per cent showed 
less than 3.5 million cells. They further observed that of those with red cell counts 
less than 3.5 million before labor, 71 per cent gained 200,000 red cells or more in 
the first seven to ten daj’S postpartum, while only 19 per cent showed a loss of 
200,000 red cells or more. Of those having counts of 4 million or over, only 
33 per cent showed a gain, while 50 per cent showed a loss. The difference in 
hemoglobin and red cell counts as found in clinic and private patients was neg- 
ligible. They also concluded that parity bore no relation to low hemoglobin read- 
ings. 

In 100 patients studied during pregnancy, Mooreis found an average hemoglobin 
reading of 77.7 by Dare (10.6 grams) and an average red cell count of 4,140,675. 
The average hemoglobin reading was slightly higher in multiparae, while the cell 
count was slightly lower. Kerwin and Collins, is presumably by the same method, 
found in a study of 86 clinic patients, an ai’erage hemoglobin reading of 82 per 
cent, 15.1 per cent giving readings of 70 per cent or less. The averages were only 
slightly lower in multiparae than in primiparae. 

Gallowaj'ii found the average for 382 (Sahli) hemoglobin determinations in the 
third trimester to be 66 per cent (14 grams), and the average lor 352 red cell 
counts in the third trimester to be 3.88 million. On the third day postpartum the 
average of 179 hemoglobin determinations was 75.53 (16 grams) and red cell counts 
4.1 million. On the eleventh day postpartum, the averages for 158 patients were, 
hemoglobin 82.06 per cent (17.4 grams) and red cell count 4.4 million. These 
studies were made on private patients. 

Lyonsis in a study of 177 clinic patients approximately at term, found the 
average Sahli hemoglobin reading to be 75.3 per cent (16 grams). In 22.6 per cent 
of this number the hemoglobin reading was from 71 to 75 with an average red 
count of 3,842,000 and in 32.2 per cent the hemoglobin was 70 or less with the red 
count averaging 3,514,000. He compared these findings with those in a- group 
of women admitted to the surgical service for uncomplicated retroversion and found 
the occurrence of low hemoglobin values in nearly the same ratio. He concluded 
that tlie high incidence of anemia in pregnancy is not dependent on the pregnancy, 
but to a considerable extent represents a preexisting anemia associated with preg- 
nancy. In the studies of both Lyons and Galloway it is to be observed that while 
the red cell counts are low the hemoglobin values compare favorably with those 
found by Osgood and Haskins in normal women. 



HARVEY: A STUDY OP THE HEMOGLOBIN, INTRA- AND POSTPARTUM 479 

ANALYSIS OP FINDINGS 

For purposes of studj^, the patients were classified as primiparae and 
multiparae and further subdivided into private and house patients. 
A stud}^ of Table I shows but slight difference between multiparae and 
primiparae, and between private and house patients. The hemoglobin 
does not vary between the groups and from the general average by 
more than 2 per cent. During the month of Februarj^ the average 
hemoglobin reading was 64 per cent for 50 consecutive admissions 
not included in this study. In a comparison of the general average 
of intra- and postpartum hemoglobin determinations, a slight tend- 
ency to gain is observed. This is true also in all the gToups excepting 
the private primiparae. A further study of the table shows approxi- 
mately the same relationship between the intrapartum and postpartum 
cell volume per cent readings and red ceU counts. The group of house 
primiparae was made up of the younger women admitted tlirough the 
Social Service department late in pregnancy. Among them the incidence 
of focal infection was especially high, many of them suffering from 
pyelitis, abscessed teeth, and chronic throat and sinus infections. This 
may easily account for the lower findings as compared to private 
primiparae. Assuming that, with the instrument used, 100 per cent 
represents 21.3 grams oxyhemoglobin per 100 c.c. of blood, the aver- 
age of 64.5 per cent (13.8 grams) is the same as that found by Osgood 
and Haskins for normal women. It is nearly the same as the average 
hemoglobin reading of 64 per cent for 50 consecutive admissions. In 
comparison to their normal of 4.6 million red cells, the average for 
this study 3.58 million cells is only 77.8 per cent of the normal number. 
Using Haden's cell volume per cent average of 46.2, secured by a 
similar method, the average cell volume per cent of 39.8 represents 
86 per cent of the normal. Using the Osgood and Haskins value of 
41 increased by 3.5 per cent, the result becomes 39.5/425 or approxi- 
mately 93 per cent of their average normal. The average for hemo- 
globin and cell counts bear approximately the same relationship to 
each other as found by both Galloway and Lyons. The averages them- 
selves are, however, lower and the postpartum increase in hemoglobin 
and cell count is less marked. The average cell counts are nearly the 
same as found by Bland and his associates, while the hemoglobin 
average of 64.5 per cent (13.7 grams) is higher than his average Dare 
reading. 

The oceuiTenee of cell volume per cent averages which are relatively 
higher than the cell count, might be explained by two, or possibly 
three, factors. First: The cell volume per cent readings were made 
on venous blood and not subject to serum dilution, as in the specimens 
secured for cell count by finger puncture. Considering the postpartum 
increase in six patients in whom edema was remarkable the average 
increase in hemoglobin was 12 per cent, and in cell count 437,000, 
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while the cell volume per cent increase was only 2.6. (See Table II.) 
By the fifth to seventh day this edema had, to a great extent, dis- 
appeared and specimens suffered less dilution. This is probably not 
important except in patients with marked edema, but it affects the 
general average. Second : The increase in the number of white blood 
cells at the end of pregnancy and in the puerperium would I’aise the 
total cell volume per cent slightly above that of nonpregnant women 
with the same red cell count. The third factor is entirely speculative. 
In view of the finding of relatively higher hemoglobin averages than 
cell counts, not only in this series, but also by Galloway and by 
Lyons, it seems logical to assume that the oxygen carrying capacity 
of the cell may be increased to compensate for the quantitative de- 
crease in red cells, and with this increase in the amount of hemoglobin 
in the cell, a slight increase in the size of the individual red cell. This 
would mean that both the color index and volume index were greater 
than one. This point apparently hinges on what value is to be taken 
as a normal hemoglobin. Little support for such a suggestion is to 
be found in the literature. 


Table II. Cojifarison of Gain in Hemoglobin, Cell Volume Pee Cent and Bed 
Cell Count in the Six Patients Showing Marked Edema 


HB. 

PER CENT GAIN 

CELL VOLUME 

PER CENT GAIN 

GAIN IN R.B.C. 

IN THOUSANDS 

12 

1 

280 

8 

1 

300 

4 

2 

572 

15 

7 

808 

15 

1 

307 

20 

4 

356 

Aver. Gain 12% 

2.6 

437 


In a study of Table III it is observed that 53 per cent of women in 
labor gave hemoglobin readings under 65 per cent, while postpartum 
47 per cent gave readings under 65 per cent. Table IV shows that 
47 per cent gave cell volume per cent readings under 39 before de- 
livery, while postpartum only 39 per cent fell below 39. Table V 
shows that 46 per cent of the total series gave red cell counts under 
3.5 million and only 15 per cent had 4.0 million or above. This inci- 
dence of low cell counts coincides with the observations of others, 
and may be considered as a rather constant finding at or near the end 
pregnancy. It is questioned whether women in general show counts 
of such a low level as suggested by Lyons. A sun^ey of the blood 
counts on 100 consecutive patients admitted to the surgical and gyne- 
cologic services dm-ing January, February and March for conditions 
in which neither fever nor blood loss occurred, showed that the aver- 
age red count was 4.3 million. Only six counts fell below 4.0 million. 
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These counts were made by the same technician who made the counts 
on obstetric patients. 

A reference to Table I sIioavs, as noted, a slight tendency toward 
postpartum gain. In a tabulation of loss and gain (Tables III and 
VI), 28 per cent gained 5 per cent or more hemoglobin, and 33 per 
cent gained 200,000 or more cells. This is influenced by two factors. 
The first has been discussed in reference to edema at the end of preg- 
nancy and its loss by the fifth to seventh day. The second is the con- 
centration of the blood and reduction in the total volume of circulat- 
ing blood as shown by Keith, Rowntree and Geraghty.^® They reported 


Table III. Range and Vakiation in Hemoglobin Readings 


1 

intrapartum 

5 TO 

7 days 

PARTU5I 

POST- ! 

NO 

SHOAVING 

number op 


UNDER 65% 

70% AND 

UNDER 

65% 

j 

70% and 

5% OR 

PATIENTS 


65% 

TO 69% 

ABOAfE 

65% 

TO 70% 

ABOVE 

LOSS GAIN 

Primipara, House 

23i 

14 

4 

5 

12 

8 

3 


Multipara, House 

25 

12 

4 

9 

8 

4 

13 


Primipara, Private 

32i 

16 

7 

9 

19 

8 

5 


Multipara, Private 

20 

I 

11 

4 

5 

1 ® 

3 

9 


Total 

100' 

53 

19 

28 

47 

23 

30 

24 28 


Table IV. Distribdtion of Cell Yolujie Per Cent Under Thirtt-IsTjne 



INTRAPARTUM 

5 TO 7 DAYS 
POSTPARTUM 

Primipara, House 

23 

14 

12 

Multipara, House 

25 

13 

6 

Primipara, Private 

32 

11 

14 

Multipara, Private 

20 

9 

7 

Total 

100 

47 

39 


that while normally the circulating blood volume constitutes 8.8 per 
cent of the body weight, just prior to labor it constituted 9.56 per cent 
of the body weight. Also that while the average blood loss during 
labor was onlj^ 300 c.c., the aA’^erage blood Amlume of twelve patients 
studied seven to ten days after labor shoived a loss of 1100 c.c., and 
equaled only 9 per cent of the body Aveight. 

Referring again to Tables III and VI, it is noted that 24 per cent 
showed a loss of 5 per cent in hemoglobin and 18 per cent shoAved a 
loss of 200,000 or more red cells. Of the 18 patients shOAving this loss 
in red count, 13 Avere noted to haA'^e suffered a blood loss above 300 c.c., 
or to haA’^e been subjected to febrile conditions. Furthermore, in no 
instance in AAdiich fcA'er or blood loss Avas notable Avas there a definite 
increase in hemoglobin, cell A’olume per cent, or cell count. These 
tAA'o factors appear to be of primary importance in accounting for a 
qualitative and quantitatiA’e reduction in red cells. 
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To determine tlie effect of long- labor, a tabulation Avas made of 
those losing- or gaining, avIio Avere in labor above the aA’^erage time of 
thirteen hours (Table VI) . This tabulation indicates that, since only 
5 lost AAdiile 12 definitely gained, prolonged labor in itself cannot be 
said to loAver the postpartum blood findings. This is surprising AAdien 
it is remembered that the greater number of operative deliveries fall 
in the group in Avhom labor exceeded thirteen hours. On' the other 
hand, Ioav findings at the onset of labor do not appear to have a beai’- 
ing on the length of labor (Table V). It Avas found that of those in 
labor above thirteen hours, the proportion in Avhom the red count Avas 
less than 3.5 million Avas the same as for the entire series, AAdiieh is in 
keeping Avith frequent clinical observation. 


Table V . Intrapaktum Cell Couxts 
(in millions) 



RANGE IN 

COUNT 



RELATION TO LENGTH OP 
TIME IN labor; I.E., OVER 
13 HOURS 


number of 

UNDER 

3.5 TO 

4.0 AND 

UNDER 

3.5 OR 


PATIENTS 

3.5 

3.9 

ABOVE 

3.5 

ABOVE 

Priraipara, House 

23 

10 

10 

3 

5 

5 

Multipara, House 

25 

17 

5 

3 

6 

1 

Primipara, Private 

32 

14 

13 

5 

2 

8 

Multipara, Private 

20 

5 

11 

4 

n 

3 

Total 

100 

46 

39 

15 

15 

17 


Table VI. Numbers Losing or Gaining 200,000 or More Cells in Pive to 

Seven Hats 



NUJIBER 

OF 

patients 

NUMBER 

LOSING 

NUMBER LOSING 
IN AVHOM FEVER 

OCCURRED OR 
BLOOD LOSS AVAS 
EXCESS lAAE 

NUMBER 

GAINING 

NUMBER IN LABOR 
ABOVE AVERAGE 
TIME; I.E., 13 
HOURS 

LOSING GAINING 

Primipara, House 

23 

7 

5 

6 

2 2 

Multipara, House 

25 

4 

3 

9 

1 3 

Primipara, Private 

32 

5 

4 

11 

1 4 

Multipara, Private | 

20 

2 1 

1 . i 

7 

1 3 

Total 

100 

18 

13 

33 

5 12 


COMMENT 

It must be remembered in an appraisal of the findings in any ph 3 Lsio- 
logic state that a fixed standard does not exist. When using the term 
aA'erage normal, the modif.A'iug conditions must be gn-en. Manj’’ dcAU- 
ations from the usual liaA'e been obsei-A-ed incident to pregnancj’’. As 
hjpcitrophj of the uterine Avail take.s place, there is an increase in 
A'ascularizatioff' so that the capacity of its A’^essels is doubled. Tlie 
dimensions of the heart are enlarged^" the minute A-olume output is 
increased by one-third, and the total circulating blood volume is in- 
creased out of proportion to the gain in Aveight. The reduction of the 








484 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


circulating- blood volume out of proportion to blood loss, and the 
observation that the hemoglobin, cell volume per cent,^“’ and cell 
count, at the same time increased in spite of blood loss, indicates that 
low intrapartum findings may, in part, be explained by hydremia; 
Also some of the tendency toward a rapid rise postpartum may be ex- 
plained by a loss of fluid constituents of the blood. These considera- 
tions, together with the observation that low blood findings do not 
affect adversely the prospects for satisfactory termination of labor, 
suggest that it is not an abnormal state, but rather in the terms of 
Paul Kuehnel, “the physiologic anemia of pregnancy.” 

In the presence of marked edema the vein and skin puncture hemo- 
globin readings and cell counts tend to vaiy. With the disappearance 
of edema, the hemoglobin and cell counts rise more rapidly than does 
the cell volume per cent. This observation suggests that lowered 
clinical findings at the end of pregnanc 3 ’- ma 3 ’’, at times, be apparent 
rather than real. 


CONCLUSIONS 

Prom a study of the literature and an analysis of observations on 
100 women intrapartum and five to seven days postpartum, the fol- 
lowing conclusions are drawn. 

1. The red cell count and cell volume per cent, during labor, are 
definitely lower than the usually accepted average, but the lowered 
findings in the presence of edema may, in part, be apparent rather 
than real. 

2. If the blood loss in labor is not excessive or the puerperium un- 
complicated b 3 ^ fever, the blood values tend to rise by the fifth to 
seventh day postpartum. 

3. Neither social status nor parity affects the averages. 

4. It cannot be shown that low blood findings have a bearing on the 
length of labor, nor that long labor influences unfavorably the find- 
ings on the fifth to seventh day postpartum. 
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INDUCTION OF LABOR BY ARTIFICIAL RUPTURE OP 
THE MEMBRANES 

By Aian P. Gxjttmacher, M.D., and R. Gordon Douglas, M.D., 

Baltimore, Md. 

(From tli€ Department of Obstetrics, Johns SopTcins Eospital and University) 

A rtificial rapture of the membranes has long been used as a 
k. method to induce labor. However, no critical study of this 
method has been published. Dr. J. M. Siemens in a personal communi- 
cation to Dr. J. W. Williams wrote enthusiastically of his experiences 
in private practice with the rupture of the membranes for the induc- 
tion of labor, and at Dr. Williams’ suggestion, our study was under- 
taken. This study is particularly timely, since Dr. Morton’^ in Decem- 
ber, 1929, published in this Journal an analysis of the experience of 
the Hopkins Clinic with both the bag and bougie in the induction of 
labor. It is therefore possible to compare the results obtained by rup- 
ture of the membranes with those by means of the bag and bougie in 
the same clinic material. 

The first part of our material ivas made up of women with normal 
pregnancies who presented themselves in the dispensary at or near 
term. They were then sent into the hospital and observed for twenty- 
four hours to be certain they were not in labor. Rupture of the mem- 
branes was done in these first cases to excite pains. When we had 
sufficiently demonstrated the usefulness of the membrane rupture 
method to induce labor in normal cases, abnormal cases were added to 
our material ; namely, those in which it was advisable to end the preg- 
nancy because of a toxemia, pyelitis, tuberculosis, or cardiac condition, 
as well as for postmaturity in normal women. However, we largely 
restricted the study to the induction of labor in term pregnancies, the 
method being used only to induce one abortion and four premature 
labors. The method was studied in 120 cases, 115 being term preg- 
nancies. Of the 120 cases, 70 per cent ivere ivhite and 30 per cent 
eoloi’ed. 

We employed three variations of the same method. In series “I” 
we gave the patients one ounce of castor oil with ten grains of quinine, 
repeating the dose of quinine after intervals of one and two hours. 
Two hours later a hot soapsuds enema at 115° P. was given. Pour 
hours after the castor oil had been given, the patient was taken to 
the delivery room and the membranes ruptured. This was immedi- 
ately followed by an ampule of pituitrin applied intranasally, accord- 
ing to the method of Hofbauer.’^ The pituitrin was reapplied each 
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hour until strong pains began. In series “II,” ayc gave the castor oil 
and quinine exactly as in series “I,” and the membranes Avere rup- 
tured after a similar time interval, but no pituitrin Avas given. In 
series “III,” vre ruptured the membranes Avithout giving preliminary 
castor oil and quinine, and also Avithout pituitrin. 

Technic of B%i,'pturing Membranes. — The patient Avas shaved and 
placed in the Lithotomy position, the legs being held in stirrups. The 
perineum Avas painted AAuth tAvo coats of an acetone-alcohol solution of 
2 per cent mereurochrome. One ounce of 4 per cent aqueous mercuro- 
ehrome Avas instilled into the Amgina. The patient Avas then examined 
and the length of the cervical canal and the degi’ee of dilatation of the 
internal os estimated. The presenting part Avas palpated and its en- 
gagement noted. When the internal os Avas closed, the index finger 
Avas introduced and rotated carefulty as a dilator until the tip of the 
finger could be passed through the internal os. A membrane hook Avas 
then passed up along the finger and the membranes Avere ruptured by 
alloAving the back of the hook to rest parallel to the flexor surface of 
the finger. Then, bj'- flexing the finger, the hook Avas made to spear 
the membranes. In some patients in Avhom the inteimal os Avas already 
sufficiently dilated to admit one finger, the cervix Avas further dilated 
digitally to admit tAvo fingers and the membranes then ruptured. This 
Avas done for tAvo reasons: in the first place, Ave had found from our 
experience that the membranes could be more easily ruptured if tAvo 
fingers Avere introduced and the membrane hook guided betAveen the 
fingers. In the second place, Ave thought that this more extensive dila- 
tation of the cerAux Avould hasten the onset of labor and possibly 
shorten its course. After the membranes Avere ruptured, the hand Avas 
AvithdraAvn and the amount of amniotic fluid expelled Avas carefully 
estimated, or, Avhen possible, measured. In many cases, the head was 
lifted up to allow the escape of more fluid, so that the initial fluid loss 
could be correlated Avith the efficiency of the induction. The patient Avas 
then returned to the first stage room, AA’^here she was kept in bed. Fol- 
lowing this, no sterile perineal tOAvel or pad were worn. In none of 
our cases Avas there any bleeding folloAAdng these procedures, Avhich 
demonstrates that our manipulations did not injure the cervix. 

In most patients the rupture of the membranes can be done Avithout 
the use of a general anesthetic ; hoAVCAmr, in about one-fifth of the cases 
an anesthetic Avas necessaiy, particularly in primipai’ae AAuth a closed 
internal os. Patients in Avhom “forewaters” Avere scant}’' also pre- 
sented difficulties. In these it AA’^as often necessar}’' to push the head up 
a centimeter or tAvo before rupturing the membranes, for the purpose 
of avoiding injury to the infant’s scalp Avhen spearing the closely 
applied membranes, although Ave ncA’^er met Avith such an accident. 
When gas-oxygen anesthesia was used, Ave Avere able to rupture the 
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membranes in every case. In all instances it ivas done solely witb tbe 
nse of tbe finger and the membrane hook. 

General . — Following the rupture of the membranes, all of our pa- 
tients Avent into labor, the longest interval between the rupture of the 
membranes and the onset of regular labor pains, which we have desig- 
nated the “latent period,” being fifty-two hours. When using either 
the bag or bougie, it has been customary in order to prevent infection, 
to remove them after twenty -four hours if labor had not commenced; 
and accordingly the number of successful inductions with these meth- 
ods have been figured on the basis of the number of cases in which 
labor began within twenty-four hours of their introduction. Of the 
120 cases we report, only 6, or 5 per cent, had latent periods of twenty- 
four hours or more. In figuring the percentage of success with the 
other two methods, Morton considered the ease successful even if re- 
peated introductions of the bag or bougie were necessary’- to finally 
induce labor ; all the separate attempts being summarized as one suc- 
cessful ease. Using Morton’s criterion of successful eases, the mem- 
brane method gave 95 per cent, the bougie 88.2 per cent, and the bag 
95.8 per cent in term eases. To be sure, the criterion of a latent period 
of less than twenty-four hours for a successful induction is not neces- 
sary in considering cases induced by rupture of the membranes; as 
the case with the longest latent period of fifty-two hours was delivered 
spontaneously of a living child after a total labor of one hour and 
forty minutes. In addition, the puerperium was afebrile. However, 
there is a definite relationship between the time elapsing from the rup- 
ture of the membranes to the onset of labor, with the development of 
purperal infection. In the 18 eases with a latent period of more than 
four hours before the onset of labor following the rupture of the mem- 
branes, there was an infection rate of 28.8 per cent ; while in the 102 
cases with a latent period of four hours or less, it was 6.86 per cent. 

Since all of our cases went into labor spontaneously following i-up- 
ture of the membranes, does this mean that we consider the method 
100 per cent successful? 

The following 3 cases had very unsatisfactory labors, although it is 
uncertain whether the method of induction was in any way contribu- 
tory. In one ease. Unit 10,188, a para xii, eleven children living, 
two miscarriages, there was a latent period of forty-eight hours, and 
the labor pains were of very poor quality. The patient developed an 
intrapartum infection which killed the baby. The labor was finally 
ended after forty-eight hours by manual dilatation of the cervix from 
7 cm. and craniotomy upon the dead child. It is worthy of note that 
in her preceding pregnancy the patient had a similar labor with a 
similarly torpid uterus. At that time the membranes had ruptured 
spontaneously before the onset of pains, and castor oil, quinine and 
pituitrin were given without exciting labor. Finally, after sixty 



488 


A5IERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


hours, the last few of which were occupied by indifferent labor pains, 
the cervix was manually dilated from 7 cm. and a stillborn infant de- 
livered by version. In patient Unit 25,611, a para v, there was a latent 
period of forty-two hours. This patient also developed an intra- 
partum infection, and since labor pains were poor, a bag was inserted 
to hasten delivery. She Avas delivered by mid-forceps of a good baby, 
after a labor of twelve and one-half hours. In the third case. Unit 
13,280, a para ix, the bag also had to be used to hasten labor. Mem- 
branes were ruptured and labor began after an eight and three-fourths 
hours latent period. Pains Avere A'^eiy poor, and the uterus AA^as atonic 
and flabbjL The fetal heart became irregular and rapid. A bag was 
inserted to hasten labor on behalf of the child, and a Ihdng infant AA’^as 
deliA’'ered spontaneouslj’' after a labor of four hours and thirty-fiA’^e 
minutes. In none of these thi'ee cases can it be definitely proA^ed that 
the artifieial premature rupture of the membranes in any AA'ay influenced 
the eoui’se of labor,- hoAi'ever, it is possible. In tlie other 117 eases, the 
labors AA'^ere quite normal. It is important to note that in the 3 unsatis- 
factoiy cases we had to deal with AA'omen avIio had borne many children 
and in whom the uterus was atonic. It is possible tliat after a more ex- 
tensiA''e study, such a history may be found to offer a conti’aindication 
to this method of induction; but, on the other hand, aa'B had nine cases 
in women AA'^ho had borne 5 or more childi*en in AA'hom labor AA'as com- 
pletely satisfaetorjL 

Comparison of the Three Variations of Method . — The comparative 
value of the three variations of membrane rupture technic Avas studied. 
For this purpose Ave took 30 consecutWe cases for an initial study. To 
the first 10 Ave gave castor oil and quinine, ruptured the membranes 
artificiallj’' four hours later, and then gave intranasal pituitrin at 
hourly inteiwals until labor pains had become established. To the 
second group of 10 we gave the preliminary castor oil and quinine, 
and ruptured the membranes four hours latei’. In the third group, we 
ruptured the membranes without using any preliminaiy or subsequent 
medication. 

In studjdng these three groups, Ave compared the latent period in 


Table I. Primiparae 


JTETHOD 

NO. OP CASES 

Latent Period 

TIME IN HOURS FROM RUPTURE 
OF MEMBRANES TO ONSET 

OF LABOR 

TOTAL 

length 

OF LABOR 
IN HOURS 

Castor Oil-Quinine — 
Eupture of Membranes — 
Pituitrin 

28 

A\'g. 1.8 Hr.— Mean 0.93 Hr. 

10.01 

Castor Oil-Quinine — 
Eupture of Membranes 

25 

Avg. 2.5 Hr . — Mean 1.8 Hr. 

10.08 

Eupture of Membranes 
Alone 

8 

Avg. 5.69 Hr.— Mean 5.69 Hr. 

11.99 
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eaeli; tliat is, the time internal from the rupture of the membraues 
until the onset of regular pains, and also the duration of labor. These 
small series demonstrated that the last method was not nearly as effi- 
cient as either of the other two. We therefore eliminated that method 
from the rest of the study, and increased the number of eases with the 
other two methods. Labor was induced in 54 eases by castor oil, 
quinine, rupture of the membranes and pituitrin ; and in 55 by castor 
oil, quinine, and rupture of the membranes without pituitrin. In Table 
I, the latent periods and length of labor of the three methods is given 
separately for primiparae and multiparae. 

Table II. Multiparae 




Latent Period 

TOTAL 



TIME IN HOURS FROM RUPTURE 

LENGTH 

METHOD 

NO. OF CASES 

OP MEMBRANES TO ONSET 

OP LABOR 



OP IiABOR 

IN HOURS 

Castor Oil-Quinine — 
Bupture of Membranes — 
Pituitrin 

26 

Avg. 3.8 Hr. — Mean 1.49 Hr. 

3.29 

Castor Oil-Quinine — 
Bupture of Membranes 

30 

Avg. 4.2 Hr. — Mean 0.9 Hr. 

7.13 

Bupture of Membranes 
Alone 

2 

Avg. 27.5 Hr. — Mean 27.5 Hr. 

8.00 


In other words, it appears that the latent period was markedly short- 
ened by preliminary castor oil and quinine, but was apparently little in- 
fluenced by the use of intranasal pituitrin. 

In these eases with premature aidiflcial rupture of the membranes, 
it is apparent that the length of labor is but little influenced by pre- 
liminary castor oil, quinine or pituitrin, except perhaps in multiparae. 
In the latter, the length of labor was only one-half as long when 
pituitrin was given. 

Length of Labor and Percentage of Spontaneous Deliveries . — It is 
important to ascertain if the artificial rupture of the membranes used 
to induce labor influences the length of the labor ; and to our surprise 
Table III shows, in our limited series of cases, that the procedure ma- 
terially shortened the total length of labor, decreasing it by 73.3 per 
cent in primiparae, and by 116.4 per cent in multiparae. 


Table III. Length of Labor 


AVERAGE LENGTH OP TERfll LABOR IN PATIENTS 
INDUCED BY ARTIFICIAL RUPTURE 

OF MEMBRANES 

AVERAGE LENGTH OP LABOR 

AT TERM IN 14,396 CASES 
— HOPKINS HOSPITAL 

Primiparae (61 Cases) 10.15 Hours 
Multiparae (58 Cases) 5.43 Hours 

17.59 Hours 

11.75 Hours 


_ This striking decrease in the dui-ation of labor is due to a shorten- 
ing of both the first and second stages, since the average second stage 
in the primiparae of our series was 0.97 hour, as compared with the 
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usual 1.75 to 2.0 hours; while in the multiparae it was only 0.41 hour. 
The third stage lasted 0.24 and 0.20 hour in the primiparae and 
multiparae, respectively. 

One hundred and three, or 83.5 per cent of the patients were de- 
livered spontaneously. Among the 17 operative deliveries, there were 
two breech extractions. This incidence of spontaneous delivery com- 
pares favorably with that noted in our entire clinical material, in 
which 81 per cent of 14,396 full-term patients were delivered spon- 
taneously. It is important to determine, if possible, whether the 
shortening of the length of labor Avas due primarilj’’ to rupturing the 
membranes artificial!}’’ before the onset of labor, or to some other fac- 
tor. There are tivo factors Avhich might contribute to this result; 
namely, the birth of small children, or an unusually high incidence of 
normal pelves. 

The aA’erage child in our series of primiparae weighed 3226.3 gm. at 
birth, which approximates closely the expected aA’erage figure for in- 
fants of Avhom 36 per cent are colored. The average child of the 
multiparae Aveighed 3487.6 gm., of Avhich 22.4 per cent Avere colored. 
This conclusively shoAvs that the small size of the children could not 
explain the marked decrease in the length of labor. 

Of the 84 Avhite Avomen in our material, 13 had contracted pelves of 
moderate degree, an incidence of 15.4 per cent; as compared Avith 9, 
or 25.7 per cent in 35 negroes. Upon comparing these figures Avith 
those noted in 15,109 conseeutiA’e patients in our Clinic, Avith an in- 
cidence of 19.76 and 45.6 per cent in the Avhite and black patients, 
respectively, it is seen that the gross incidence of contracted pehds 
was someAvhat beloAV the aA’erage ; but this may be accounted for in 
part by the fact that less than 30 per cent of the patients in the pres- 
ent series Avere black, instead of approximately equal numbers of the 
tAvo races in the larger series. In addition, many of the patients Avith 
contracted peh’es in the larger series Avere deliA’ered by cesarean sec- 
tion, AA'hich Avould loAA'er considerably the percentage of contracted 
pelA’es in full-term A’aginal deliA'^eries AA’hich our material represents. 
We are therefore safe in assuming that most of the decrease in the 
length of both the primiparous and multiparous labors in our series 
of 119 eases Avas due primarily to the induction by premature artificial 
rupture of the membranes. 

Analysis of Some Ollier Factors Influencing the Length of Labor, the 
Latent Period, and the Character of the Labor Pains. — We analyzed the 
relation of the amount of fluid lost at the time of the rupture of the 
membranes to the length of the latent period, the duration of labor, and 
the character of labor pains. Our results shoAved no uniformity and con- 
sequently we are unable to establish any correlation betAA’een them. 

Likewise, we could establish no relationship betAveen the Aveight of 
the child and the latent period; nor did the Aveight of the child appear 
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to have any effect upon the length of labor. The expected date of con- 
finement showed no clear-cut relationship to the latent period nor to 
the length of labor. Those patients in whom labor was induced two 
weeks before the expected term date seemed just as likely to have a 
short latent period and short labor as those two weeks past term. 

We were interested to learn whether the length of the cervix or its 
degree of dilatation at the time of induction alfeeted either the latent 
period or the duration of labor. 


Table IV 


primiparae 

1 MULTIPARAE 

DILATATION OF CERVIX LATENT PERIOD 

DILATATION OF CERVIX 

LATENT PERIOD 

IN CM. 

IN HR. 1 

IN CM. 

IN HR. 

Closed 

2.44 

Closed 

6.9 

1-2 

1.87 

1-2 

3.26 

2-1 

1.12 

2-f 

0.46 


Upon studying our data it was found that in both primiparae and 
multiparae the degree of dilatation of the cervix directly affected the 
latent period. In the primiparae with the cervix closed it averaged 
2.44 hours, as compared with 1.87 and 1.12 hours when the cervix was 
dilated 1.0 to 2 cm., or was still more patent, respectively. In mul- 
tiparae an even more marked correlation was noted, since those with 
an undilated cervix before the onset of labor had an average latent 
period of 6.9 hours, those with a cervix 1.0 to 2 cm. 3.26 hours, and 
those with still greater dilatation only 0.46 hour. This particular fac- 
tor seems to be of extreme importance in separating those cases with 
long latent periods from those with short latent periods in both the 
primiparae and multiparae. Another way of demonstrating this same 
relationship is to consider separately all patients with latent periods 
of four hours or more and to compare their cervical dilatation with 
that noted in patients with a latent period of one hour or less. In 
20 patients in the first group the average cervical dilatation was 0.95 
cm. at the time the membranes were ruptured; whereas in the second 
group it was 1.58 cm. To be sure the degree of cervical dilatation 
does not permit an infallible prognosis as to the length of the latent 
period, since there were several exceptions to the general rule- On 
the other hand, it is important to emphasize the fact that the average 
amount of cervical dilatation at the time of the rupture of the mem- 
branes bears no relationship to the duration of labor. 

Analysis of the length of the cervix at the time of the induction 
reveals some interesting positive results, and Table V indicates that in 

general the latent period becomes longer with increased leno-th of the 
canal. ® 

Thus, ill the last group in Table V, tvhieli represents onlr 17 per 
cent of the primiparae, we find that the latent period lasted four hours 
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Table V 


PEISIIPAEAE 

MULTIPARAE 

LENGTH OF CERVICAL LATENT PERIOD 

CANAL IN CM. IN HR. 

LENGTH OF CERVICAL LATENT PERIOD 

CANAL IN CM. IN HR. 

0.5-1 1.74 

1.5- 2 1.53 

2.5- 3 1.73 

3.5- 4 6.22 

0.5-1 4.47 

1.5- 2 3.32 

2.5- 3 5.25 


or more in one-lialf of tlie patients; and in multiparae there is a 
similar relationship. The length of the cervix at the time of the in- 
duction of labor can also be correlated with the length of the labor. 
Table VI shows clearly that the longer the cervix at the time the mem- 
branes are ruptured, the longer labor will be in both primiparae and 
multiparae. 

Table VI 


PRIMIPARAE 

1 MULTIPARAE 

DURATION OP LABOR 

AVERAGE LENGTH | 

DURATION OP LABOR 

AVERAGE LENGTH 

IN HR. 

OP CERVIX IN CM. 

IN HR. 

OF CERVIX IN CM. 

Less than 8 


Less than 3 

1.68 

8-16 


3-6 

1.65 

16 -i- 


16 + 

2.43 


To summarize our findings, it may be stated that there is no constant 
relationship between either the amount of fluid lost at the time of the 
rupture of the membranes, the expected date of confinement, or the 
size of the child, with either the length of the latent period or the 
duration of labor. The character of the labor pains seemed in no way 
related to the amount of fluid drained olf at the time of induction. 
The latent period, however, was definitely shorter in both primiparae 
and multiparae who had a short cervix, and also in whom the cervix 
was 2 cm. or more dilated at the time of the induction than in others. 
The length of the labor seemed unaffected by the degree of dilatation 
of the cersdx, but it was influenced by its length. The labors were 
deflnitely shorter in the patients in whom the cer^dcal canal was 
short at the time of the rupture of the membranes. 

Morbidity . — Twelve of the 119 patients had febrile puerperia (a rise 
to 100.4° F. or more on any two daj'^s after the first) due to infection; 
gi'vdng a maternal moi’bidity from this cause of 10.08 per cent. In ad- 
dition, there were 3 eases in which pyelitis was the indication for in- 
duction, and also one case of postpartum mastitis. Including these 
complications, we have an uncorrected gross maternal morbidity of 
13.44 per cent. The onlj’’ comparable figures at our disposal are those 
of the "Woman’s Clinic of the Johns Hopkins Hospital for all term 
deliveries from 1923 to 1928. (Table VH.) 

To be sui’e, our seiies is not entirely comparable with our general 
clinical material. In the first place, 80 per cent of our patients re- 
ceived vaginal instillations of mercurochrome during the course of 
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Table VII 



BLACKS 

WHITES 

SOURCE OF MATERIAL 

PUERP. 

INF. 

FEB. 

OTHER CAUSES 

PUERP. 

INF. 

FEB. 

OTHER CAUSES 

Hopkins 1923 to 1928 

27.0% 

4.8% 

14.4% 

4.5% 

119 Gases of Induction by 
Eupture of Membranes 

11.4% 

3.6% 

9.4% 

3.4% 


their labor, and as yet, there are no corresponding figures available 
for our general material ; but at least it can be said that this method 
of inducing labor has not led to any increase in morbidity. In addi- 
tion, as we said before, our eases represent a selected group, especially 
as it contained fewer blacks than usual, with their relatively high inci- 
dence of contracted pelves. There were 4 cases in the 119 of intra- 
partum infection (a rise of 100.4° F. or more during the course of the 
labor), which gives an incidence of 3.36 per cent; but unfortunately 
there are no figures from our Clinic with which this may be compared. 

Maternal and Fetal Mortality . — There were no maternal deaths in our 
series of induction of labor by premature rupture of the membranes. 
There were 7 fetal deaths, or a neonatal mortality of 5.88 per cent; one 
of these was a premature infant, giving a term fetal death rate of 5.08 
per cent. This compares satisfactorily to a neonatal mortality of 5.16 
per cent in the last 14,316 term deliveries in our service. 

Herewith follow the protocols of each fetal death : 

(1) Unit 24,630. Primipara. Marked hydramnios. After artificial rupture of the 
membranes, compound presentation, prolapse of cord. Bag inserted. Child weighed 
3,260 gm. Delivered spontaneously; stillborn. Autopsy refused. 

(2) Unit 10,133. Multipara. Long latent period. Long labor. Uterine in- 
ertia. Intrapartum infection with death of child. Delivered by craniotomy. 
Autopsy: Extreme maceration. Craniotomy term child. 

(3) Unit 16,665. Multipara. Child died twelve hours postpartum. Weight 
4,085 gm. Autopsy; Congenital abnormality of pulmonary artery; patent ductus 
arteriosus; hypertrophy of right ventricle; patent foramen ovale; defect of inter- 
ventricular septum. 

(4) Unit 25,354. Primipara. Child weighed 2,590 gm., and died on the ninth 
day. Autopsy: Congenital syphilis (?) ; hemorrhagic disease of newborn; broncho- 
pneumonia left base; patent ductus arteriosus; fresh blood over surface of brain. 

(5) Unit 25,957, Primipara. Child weighed 2,820 gm. Spontaneous de- 
livery, Labor twenty -five hours. No clinical cause for death. Autopsy: Patent 
ductus arteriosus; patent foramen ovale; not known whether lesion was severe 
enough to be incompatible with life. 

(6) Unit 26,175. Primipara with generally contracted typical pelvis. Labor 
thirty hours, ended by low forceps. Child weighed 3,500 gm. Biparietal 9 cm. 
Child apparently in good condition when forceps were applied. Difficulty in ex- 
traction. Autopsy: Moulding of head; petechial epicardial hemorrhages. 

(7) Unit 25,956. Primipara. Premature infant (2,350 gm.). Labor* twenty- 
five and three-quarters hours. Spontaneous deHvery. Child died twelve hours nost 
partum. Autopsy: Premature infant; hemorrhages into epicardium, thymus and 
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After studying tlie above protocols, we can accept responsibility for 
only two deaths. The patient with hydraninios (Case 1), might have 
had a similar outcome if she had been allowed to rupture her mem- 
branes spontaneously. It is quite possible that with such marked 
hydraninios a compound presentation would have developed with pro- 
lapse of the cord. In Case 2, with atony of the uterus and intrapartum 
infection, the outcome might have been the same had labor not been 
induced, since in her previous spontaneous delivery she had similar 
atony with intrapartum infection and intrauterine death. The other 
5 deaths probably would have occurred if labor had been induced or not. 

Comparison of the Bag, Bougie, and Rupture of the Membranes. — We 
reprint Morton’s Table VIII for the comparison of the bag and bougie. 
To this, we have added a third column for the membrane rupture 
method. 

Table VIII 



1 BOUGIE 

BAG 

RUPTURE OF 




MEMBRANES 


CASES 

PEE CENT 

CASES 

PER CENT 

CV'ES 

PER CENT 

General : 

1. Total numher of cases 

160 


49 


120 


2. Successful cases 

132 

82.5 

46 

93.8 

120 

100.0 

3. Spontaneous deliveries 

96 

72.7 

27 

58.8 

103 

83.5 

4. Expectancy of spontaneous de- 


59.6 


55.1 


83.5 

livery within twenty-four hours 
5. Breech presentation 

3 

2.3 

7 

15.2 

2 

1.66 

Fetal Mortality: 

1. Gross mortality 

18 

18.1 

15 

46.9 

7 

5 88 

2. Mortality minus operative mortal- 

15 

15.06 

10 

31.2 

6 

5.08 

ity 

3. Mortality minus operative with 

4 

4.0 

6 

18.7 

4 

3.36 

toxemia mortality 







Maternal Morbidity and Mortality: 
1. Morbidity 

34 

18.6 

17 

37.7 

16 

13.44 

2. Mortality, obstetric 

2 

1.3 

1 

2.1 

0 

0 

Prolapsed Cord: 

1. Total number incidence 

6 

4.5 

8 

17.4 

1 

0.84 

2. Stillborn babies 

2 


6 


1 

- 


A study of Table VIII item by item reveals the unquestioned 
superiority of the membrane rupture method oimr the bag or bougie. 
It seems so conclusive that it leaims little room for doubt. It is im- 
portant for others to publish similar comparisons to determine whether 
our series is an especially fortunate one, or whether such results can 
be obtained generally. 

Comparison of Artificial and Spontaneous Premature Rupture of the 
Membranes. — In order to make our study more complete, we selected 
100 consecutive cases entering the hospital in whom the membranes had 
ruptured spontaneousty before the onset of labor. Table IX compares 
this series of 100 eases ivith the 119 cases we induced by artificial^ rup- 
turing the membranes. 
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Upon analyzing Table IX, it is evident that the latent period is much 
more prolonged in the spontaneous group. In fact, it is four times 
longer in the primiparae, and more than twice as long in the multip- 
arae than in our series. The probable reasons for this discrepancy 
are, first, that the uterus in the spontaneous group was not sensitized 
by preliminary castor oil and quinine; and second, to the absence of 
intracervical manipulation. 

The length of labor in the two groups is practically the same, but 
if anything somewhat shorter in patients in whom the membranes 
were ruptured artificially. Upon combining these two groups of 219 
patients in which the membranes -were ruptured before the onset of 
labor, it is clear that in them the duration of labor is at least not 
lengthened. In fact, upon comparing the 119 primiparae in these two 
groups with the average length of labor noted in the Clinic, we see 
that the latter was 65.1 per cent longer. In multiparae, the difference 
is even more marked, since the average length of labor is 93 per cent 
longer in the other clinic patients. This unexpected difference is in 
agreement with the experience of Schultze® of the University of Cali- 
fornia. In our experience labor is shortened in both the first and 
second stages by premature rupture of the membranes. Contributory 
factors to this decrease in our series may be the relatively low inci- 
dence of contracted pelves and the absence of elderly primiparae. 

As shown in Table IX, the gross term neonatal mortality appears to 
be uninfluenced by premature rupture of the membranes. 

The incidence of intrapartum infection is much loAver in the arti- 
ficially ruptured group, and is probably explained by their much 
shorter latent period and someAvhat shorter labor. The puerperal in- 
fection rate was halved in our 219 cases of ruptured membranes Avhen 
compared with the total rate in the Clinic from 1923 to 1928. This is 
unquestionably due to a number of factors. One of importance is that 
our ruptured membrane group represents a someAvhat special group of 
eases, since no cases neglected or infected on admission were included 
in it. Likewise, Ave feel that the shortening of labor is an important 
factor in loAvering the incidence of intrapartum and puerperal infec- 
tion. It is interesting to note that the vaginal examination and cer- 
vical manipulation necessary to rupture the membranes apparently 
did not increase the incidence of infection. 

CONCLUSIONS 

1. Labor at or near term can be successfully induced by artificial 
rupture of the membranes. The efficiency of this method is increased 
by the preliminary administration of castor oil and quinine. 

2. In our experience this method is superior to both the bag and 
bougie. 
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3. This technic has decreased the average length of labor, lessened 
the incidence of puerperal infection, and did not affect the neonatal 
mortality. 
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THE CERVICAL CESAREAN SECTION* 

A Report on the End-Results op 418 Consecutive Operations 

By Louis E. Phaneup, M.D., P.A.C.S., Boston, ]\Iass. 
(Professor of Gynecology, Tufts College Medical School; Chief of Service, Depart- 
ment of Gynecology and Obstetrics, Carney Hospital) 

' I ’HE cervical cesarean section has received increasingly favorable 
A consideration, both in this country and abroad, during the last 
fifteen years. In a number of American clinics it is gradually replac- 
ing the classical type. The names of several obstetricians, who have 
modified the method in some of its details, have become attached to 
the operation. The use of these names greatly adds to the confusion 
which already exists. 

Anatomically, the lower uterine segment maj’^ be reached by one of 
three methods in performing cesarean section. (1) The extraperitoneal 
approach represented by the method of Latzko. (2) The transperi- 
toneal approach illustrated by the procedure of Veit-Pi’omme-Hirst, 
where the visceral and parietal layers of peritoneum are united by 
sutures, thus creating a so-called extraperitoneal space. (3) The in- 
traperitoneal approach where the peritoneal cavity is opened by a 
longitudinal suprasymphyseal incision, the bladder separated from 
the lower uterine segment and an incision made in it for delivery. 
The intraperitoneal operation may be practiced in one of two Avays, 
(1) Avith a longitudinal cerAdcal incision and (2) Avith a transverse 
cervical incision. The cervical incision, in either case, is covered over 
by the bladder and becomes retrovesical, subperitoneal, or retroperi- 
toneal. 

I have pereonally performed 418 cervical cesarean sections using the 
four methods according to Table L 


Table I. Type op Operation 


Total number of cervical cesarean sections 
Extraperitoneal (Latzko) 

Transperitoneal (Veit-Fromme-Hirst) 

Intraperitoneal (Longitudinal cervical incision, Kronig) 
(Transverse cervical incision) 


418 

2 

58 

160 

198 


I haAm done the last 198 cervical cesarean sections Avith a trans- 
A'crse incision Avhieh curA'es upAvard and which is placed as low doAAm 
as possible in the loAver segment, my oAvn modification of the operation. 

‘Road at the Forty-Third Annual Aleeting- of the American Association 
cians. Gynecologists and Abdominal Surgeons. Niagara Fails, Canada. Soptemoer 
15. 10. 17, 1D30. 
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The 418 operations were performed in 31 hospitals varying in equip- 
ment from that of the large metropolitan hospital where a separate 
operating room is reserved for cesarean sections to that of the small 
town hospital where all surgery, clean and septic, including cesarean 
section is done in the same operating room. The after-care in the 
ont-of-town cases was carried out by the family physician. 

In analyzing my series of 418 cervical sections I shall, for the sake 
of clearness, use the anatomical classification described above. 


Table II. Number op Pregnancies 



EXTRA- 

PERITONEAL 

TRANS- 

PERITONEAL 

1 INTRAPERITONEAL 

LONGITUDINAL 

INCISION 

TRANSVERSE 

INCISION 

Para i 

1 

41 

63 

87 

Para ii 


11 

45 

52 

Para iii 



27 

28 

Para iv 


3 

13 

15 

Para v 


1 

7 

7 

Para vi 


1 

1 

3 

Para vii 


1 

2 

2 

Para viii 



1 


Para ix 



1 i 

2 

Para x 

1 


1 

1 

Para xi 




1 

Total 

2 

1 58 

160 

198 


Table III. Labor 





1 INTRAPERITONEAL 


PERITONEAL 

PERITONEAL 

LONGITUDINAL 

INCISION 

TRANSVERSE 

INCISION 

Test of labor 

2 

40 

44 

68 

No labor 

0 

18 

116 j 

130 

Total ' 

2 

58 

160 

198 


extbaperitoneal 

Two patiouts liRd labor, in ono the hours were not determined, the cervix was 
fully dilated. The second was in labor thirty-six hours. 

transperitoneal 

The 40 patients who had labor had the following number of hours: 72 67 
48, 36—2 patients; 35, 34, 24—7 patients; 20, 18, 17, 16—2 patients, 14—2 pa- 
tients, 12 2 patients, 6, 5, and 4 hours. In the other 14 patients who had labor 
the number of hours were not determined. 

INTRAPERITONEAL 
Longitudinal Incision 

The 44 patients who had labor had the following number of hours: 72 36 26 
24 5 patients; 17, 16, 12 6 patients; 10, 8, 6 — 2 patients, and 3 hours. In the 
other 23 patients who had labor the number of hours were not determined. 

Transverse Incision 

The 68 patients who had labor had the following number of hours' 72 2 na 

tients; 64, 48-2 patients; 36, 30-2 patients; 24-3 patients; 21, 2O-I4 patients;' 
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19%, 17, 16—4 patients; 15%, 15—3 patients; 14%, 14—3 patients; 13—2 pa- 
tients; 12%— 2 patients; 12—7 patients; 11—2 patients; 10—2 patients; 9, 8— 
6 patients; 7%, 7, 6—3 patients; 5—2 patients, and 4 hours. In the other 8 pa- 
tients Tvho had labor the number of hours were not determined. 


Table IV. Membranes 





1 INTRAPERITONEAL 


EXTRA- 

PERITONEAL 

TKANS- 

PERITONEAL 

LONGI- 
TUDINAL j 
INCISION 

TRANSVERSE 

INCISION 

Membranes ruptured 

1 

7 

11 

22 

Membranes intact 

1 

51 

149 

176 

Total 

2 

58 1 

160 

198 


EXTEAPEBITONEAL 

In one woman the membranes had been ruptured many hours; in the other they 
were intact. 

TEANSPERIOONEAL 

In the cases of the parturient patients where the membranes had ruptured, 
they had had long labors and the membranes had been ruptured many hours. 

INTRAPERITONEAL 
LongiUtdinal Incision 

The membranes were ruptured ten hours in one, 6 liours in another, number of 
hours not determined in nine. 


Transverse Incision 

The membranes in 22 patients had been ruptured the following nvunber of 
hours— 72, 48—3 patients; 30%, 30, 24, 21, 19, 18, 15, 14, 12, 8, and 3 hours. 
Hours not determined in 7. 


Table V. Cervical Dilat.vtjox 


EXTR.VPEEITONEAL 

Cervix fully dilated 

TEANSPEKITONEAL 

Cervix fully dilated 
Cervix half dilated 
Cervix one quarter dilated 
Cervix slightly dilated 
Cervix not dilated 

INTRAPERITONEAL 

Longitudinal Incision 

Cervix fully dilated 
Cervix dilated to admit 3 fingers 
Cervix dilated to admit 2 fingers 
Cer\-ix dilated to admit 1 finger 


i 

6 

9 

15 

21 


In the other 29 patients who had labor the amount of cervical dilatation was 
not determined. 

Transverse Incision 

Cervix fully dilated 8 

Cen'ix half dilated 2 

Cervix one-third dilated 1 

In the 57 other gravid women who had labor tlic dilatation varied from no dilata- 
tion to dilatation to admit 4 fingers. 


phaneuf: the cervical cesarean section 
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Tabli; VI. Vaginae Examinations 


EXTEAPERITONEAL 

Several vaginal examinations 2 

TRANSPERITONEAIi 

Several vaginal examinations 5 

Two vaginal examinations 4 

One vaginal examination 1 


Of tlie 58 cases 10 had vaginal examinations. All these examinations were done 
outside, before admission to the hospital. 

INTRAPERITONEAL 
Longitudinal Incision 

Several vaginal examinations 4 

Two vaginal examinations 1 

One vaginal examination 3 

One of these vaginal examinations was performed in the hospital, the others be- 
fore admission to the hospital. 

Transverse Incision 

Three vaginal examinations 1 

Two vaginal examinations 1 

One vaginal examination 4 

One parturient patient had a sixty-four liour labor followed by a trial high 
forceps. Since it was impossible to bring down the head with moderate traction 
she was delivered by a transverse cervical cesarean section, the placenta and mem- 
branes being delivered through the vagina. She had an afebrile puerperium and 
had no postoperative complications. 

All labors in the author’s practice are conducted by rectal examinations, hence 
the small number of vaginal examinations. 


Nine pnerperae had septic uteri with liter oabdominal fistulas, dis- 
charging pus freely through the vagina and through the abdominal 
incision. All wounds were irrigated with a chlorine solution. A ii the 
patients recovered. None developed peritonitis. This group tends to 
prove that the union of the visceral and parietal peritoneum in the 
transperitoneal operation offers a definite protection against peritonitis. 


Case I. Para i. Abruptio placentae, packed twice, once in her home, attempts 
at manual dilatation before admission. 

Case II. — Para i. Admitted after thirty-five hours of labor with a floating head 
and ruptured membranes. This case was one of extreme sepsis, the whole cervical 
incision broke down and one could introduce the sterile fingers through the ab- 
dominal opening into the fundus as well as into the cervix. She bad an elevation 
of temperature from 102° F. to 105“ F., with a pulse rate of 130 to 150 for twenty 
days. On the twentieth day her hemoglobin was 30 per cent, and she was given a 
blood transfusion on this day. She left the hospital on the fifty-second day with 
a healed incision and in good health. The impressive fact about this case was 
that while pus was pouring freely from the broken-doivn cervical incision there 
was not the least sign of peritoneal irritation, the bowels and bladder functioned 
normally and she experienced no abdominal symptoms. 

Ca^se in.— Para i. Eight occipitoposterior, floating head, long labor, vaginal 
e.vaminations outside. ® vagmai 
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Case IV. — Para i. Eight oceipitoposterior, floating head, few hours of labor, 
intact membranes, no vaginal examinations. Tliis might have been considered an 
ideal case for the classical operation. 

Case V. — Para i. Short test of labor, breech left sacroposterior, neurotic woman, 
no progress, intact membranes, no vaginal e.xaminations. This case might also 
have been considered in an ideal condition for the classical operation. 

Case VI. — Para i, elderly, in labor a number of hours before admission, no en- 
gagement, intact membranes, eczema of the vulva, no vaginal examinations. 

Case VII. — Para i, admitted with the cervix fully dilated, no engagement, mem- 
branes intact, no vaginal examinations. 

Case VIII. — Para i, verj' stout woman in labor sixty-seven hours, no engagement, 
cervix fully dilated, membranes ruptured, one vaginal examination in her home 
before admission, uterus contracted, meconium in utero, vertex presentation, fundal 
myoma. 

Case IS. — Para i. Eigid cervix, labor 36 liours, membranes ruptured at onset 
of labor, maternal exhaustion, no engagement. 

These nine women with septic, broken-down cervical incisions were 
prevented from having septic general peritonitis by the protection 
offered by the united peritoneal layers. They all recovered and were 
discharged with healed incisions. One of the patients. Case 1, who 
was operated upon later by the Kronig method, showed a perfectly 
healed cervix. Another, Case 4, was subsequently delivered in an- 
other clinic by a classical section and no weak point Avas found in the 
loAver segment. Still another patient. Case 9, is pregnant at the pres- 
ent time. Two of the iiatients fulfilled the indications for the classical 
cesarean section, that is, just enough labor to dilate their cervices for 
drainage, intact membranes, never examined vaginally during preg- 
nancy and labor, and yet I am convinced that they Avould haA^e died 
of peritonitis had the latter operation been performed. The cases 
may explain the occasional case of peritonitis folloAving the classic 
operation, Avhere apparently all indications haAm been fulfilled. SeA'^en 
of the cases Avere considered potentially infected. 

Six patients had mild uterine sepsis AAdth a temperature of 101° F., 
they had no abdominal complications and thej'' all did Avell. 

The following conditions were also responsible for the morbid state, 
bilateral mammary abscesses: bronchopneumonia occurring in tAVO pa- 
tients, bilateral thrombophlebitis and acute arthritis of both knee 
joints (this patient remained in the hospital for tAvo and a half months 
at Avhich time she AAms discharged Avell), supei'fieial infection of the 
abdominal incision occurring in tAvo patients, an abscess betAveen the 
cervix and the abdominal Avail Avhich drained itself through the m- 
ferior angle of the abdominal incision on the eighteenth day, and 
finally acute dilatation of the stomach occurring on the table and 
necessitating gastric laA'age before returning the patient to her bed. 



Table VII. Indications 



extra- 

peri- 

toneal 

TRANS- 

PERI- 

toneal 

INTRAPI 

LONGI- 

TUDINAL 

INCISION 

:ritoneal 

trans- 

verse 

INCISION 

Cephalopelvic disproportion 

2 

35 

69 

74 

Cephaloplevic disproportion and myoma 


1 


1 

Spondylolisthetic pelvis 


1 



Nagele pelvis 



1 

1 

High hreech, generally contracted pelvis 


2 

4 

6 

Transverse presentation 


1 


1 

Dystrophia, dystocia syndrome 




1 

Previous classical cesarean section 


4 


14 

Previous cervical cesarean section 



36 

58 

Previous classical and cervical cesarean 



1 


sections 





Eclampsia 


3 

2 


Toxemia of pregnancy 



s 

10 

Soft part dystocia from previous vaginal 



3 

10 

plastics and suspensions 



1 


Eepair of complete perineal tear and sus- 



2 


pension 





Amputation of cervix and vaginal plastics 



5 


Abdominal fixation of uterus causing 



1 


dystocia 





Previous vesicovaginal fistula (repaired) 




1 

Congenital malformation of vagina ob- 


1 


i 

strueting labor 





Elderly primipara, rigid soft parts 



1 

3 

Cervical dystocia 


4 



Central placenta previa 


2 

5 

6 

Abruptio placentae 


4 



Uterine apoplexy, toxemia of pregnancy 



5 

2 

Valvular heart disease, mitral stenosis and 



6 

4 

regurgitation 





Valvular heart disease, aortic regurgitation 



1 


and mitral regurgitation 





Thyroeardiac 




3 

Previous multiple myomectomy 




1 

Multiple myomectomy, fifth month of preg- 




1 

nancy 





Advanced pulmonary tuberculosis 




1 

Total 

2 

58 

160 

198 


Table VIII. Anesthesia 



EXTRA- 

PERITONEAL 

TRANS- 

PERITONEAL 

Local anesthesia 



Spinal anesthesia 


1 

Ether anesthesia 

2 

57 

Total 

2 

58 


intraperitoneal 


longitudinal 

incision 


5 

4 

151 


160 


TRANSTERSE 

INCISION 


9 

35 

154 


198 


- wK/iWKAv/Ai t/i. AAuvuuciiue IS usea. 

For spinal aMstbesia novoeaine crystals dissolved in spinal fluid are emnloved 


Table IX. Postoperative Complications 


One patient had 
mained normal. 


EXTR.VPER1TONEAL 2 Cases 

no complications, the temperature, pulse and respirations re- 


tevnsperitoneal 58 Cases 

Septic uteri with utcroahdominal fistulas 9. or 15.5 per cent. 
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Table Z 


INTRAPERITONEAL 

Longitudinal Incision. 160 Cases 


Tliromboiililebitis, right leg 1 

Thrombophlebitis, left leg 5 

Dilatation of stomach 4 

Pulmonary embolism (small embolus and recovery) 2 
Sepsis of abdominal incision 3 

Pj'elitis 2 

Locliiometra 2 

Acute mastitis (no abscess) 1 

Bronchitis 1 

Pneumonia 1 

Postpartum eclampsia 1 

Transverse Incision. 198 Cases 
Thrombophlebitis, left leg 3 

Pyelitis 5 

Sepsis of abdominal incision 9 

Pulmonarj' infection 3 

Dilatation of stomach 2 

Low grade uterine sepsis 2 

Locliiometra 3 

Intestinal paresis ' 2 

Influenza 1 

Eclampsia (postpartum) 1 

Eecurrent pelvic inflammation 1 


Table XI. Maternal Mortality 


EXTRAPERITONEAL 

1 maternal death in 2 cases or 50 per cent. 

Case I. — Para i. Cephalopelvie disproportion, large child (8 pounds 14% 
ounces), generally contracted pelvis, labor thirty-six hours, threatened rupture of 
the uterus, uterus full of meconium in a vertex presentation, fetal asphyxia, 
maternal exhaustion, thermic e'evation, pulse varying between 120 and 130. Latzko 
operation performed ; the peritoneum was not opened and was preserved intact 
during the entire operation. Transfusion 600 c.c. from her husband the same day. 
The patient died of general peritonitis the second day after operation. 

TRANSPERITONEAL 

5 maternal deaths in 58 cases or 8.6 per cent. 

Causes of Death 

Case I. — Pulmonary embolism. 

Case II. — Acute gastric dilatation. 

Case III. — Abruptio placentae and uterine apoplexy. 

Case IV. — Myocarditis, pulmonary edema, bronchopneumonia. 

Case Y. — Eclampsia, suppression of urine. 

Case I. — Para vii. Spondylolisthetic pelvis, six stillborn children following 
forceps extractions. Admitted after considerable labor in her home, no lagina 
examinations. She died of pulmonary embolism on the fifth day after delivery. 
There were no abdominal complications. 

Case II. — Para i, forty-one years old, in labor sixteen hours, one vaginal exam 
ination in lier home. Died of acute gastric dilatation on the fourth day. The 
patient who was about five feet in height weighed 250 pounds; she had a sharp 
promontory and no engagement after sixteen hours of labor. She had had acute 
dilatation of the stomach following art appendectomy a few years previously, and 
her history showed that she had nearly died of this complication. 
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Case III.— Para i. Abruptio placentae and uterine apoplexy at term. Severe 
uterine hemorrltage, no dilatation, no labor. She died of the results of hemorrhage 
the day of operation. 

Case IV. — Para i, very obese woman weighing 275 pounds, sharp promontory, 
labor twenty-four hours, no engagement, right occipitoposterior, vaginal examina- 
tions in her home before admission. She died on the sixth day of myocarditis, 
pulmonary edema and bronchopneumonia. 

Case V. — ^Para i, forty years old, three weeks overdue, labor sixteen hours, 3 
convulsions, all intrapartum, no engagement, 2 vaginal examinations in her home 
before admission. She was operated upon at 10 A.st. and died at 7 p.m. There was 
total suppression of urine, none having been obtained after operation. 

INTRAPERITONEAIj 

• Longitudinal Incision 

9 maternal deaths in 160 cases or 5.6 per cent 
Causes of Death 


Bronchopneumonia, sepsis 1 

Eclampsia 2 

Pulmonary embolism • 2 

Heart disease 3 

Acute gastric dilatation, intestinal paralysis 1 


Case T. — Para ii, twenty-eight years old, first pregnancy terminated by the 
extraction of a stillborn child presenting by the breech. During the present preg- 
nancy she had an attack of appendicitis at seven and one-half months. She was 
greatly weakened by pernicious vomiting, her pulse rate was 120 from the beginning 
of pregnancy. Operation on August 23, 1922 after a long test of labor, the 
scarred cervix showing no sign of dilatation and the pulse rising to 140 with each 
uterine contraction. During the convalescence she developed an abscess between 
tlic lower uterine segment and the bladder; this was drained by an anterior col- 
potomy on September 3. Bronchopneumonia supervened and the patient died. 
At the time of her death she had had no abdominal symptoms and the incision had 
healed by first intention. 

Case II. — Para i, forty-two years old, no prenatal care, eclampsia, frequent con- 
vulsions, no labor, no dilatation. The patient was moribund when seen. Operation 
in the interest of the child. The mother died shortly after the intervention but the 
child survived. 

Case III.— Para i, thirty-six years old, at term, eclampsia, frequent convulsions, 
deep coma, marked cyanosis, no labor, 2 vaginal examinations, 30 c.c. of smoky 
urine obtained by catheter, delivered of a macerated fetus. The kidneys ceased 
to function after operation and she died fourteen hours after delivery. 

Case IV.— Para iii, thirty years old, two stillborn children, the first following 
a breech extraction, the second following version and extraction. To.xemia of 
pregnancy, systolic pressure 170, no labor, no vaginal examinations. Simple con- 
valescence, incision healed by first intention. On the fourteenth postoperative day 
she died of pulmonary embolism while sitting in bed nursing Jier child. 

Case V. Para iii. Generally contracted pelvis, two previous classical cesarean 
sections, no labor, no vaginal examinations. Valvular heart disease and myocarditis. 
She died of cardiac disease on the ninth day. 

Case VI. Para ii, thirty years old, ccphalopelvic disproportion (fetus weighed 
4773 gm.), few hours of labor, no vaginal examinations. Pulmonary embolism 
while she was transported from the operating room to her bed, bronchopneumonia 
and death on the eighth day. 



506 


AMERICAN- JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Case VII. — Para i, twenty-eight years old, mitral stenosis and regurgitation 
with decompensation, eight months pregnant, cervical cesarean under local infiltra- 
tion anesthesia, delivered of a macerated fetus. She died of acute cardiac dilata- 
tion a few hours after operation. 

Case VTII. — ^Para i. Central placenta previa, two hemorrhages, operated upon 
for pelvic peritonitis with drainage two years previously, digestive disturbances 
since this operation, accentuated during the pregnancy. Cervical cesarean section, 
transverse colon adherent to the uterine fundus, for an area 15 cm. in length, 
omental adhesions; the adhesions were liberated at the time of operation and the 
abdomen closed in the usual manner. Acute dilatation of the stomach on the table; 
stomach lavage, stomach lavage repeated in thirty-six hours for the same condition. 
Forty-eight hours after operation marked distention; jejunostomy under local 
anesthesia in her bed, no sign of peritonitis observed. Blood transfusion 500 c.c. 
The patient improved after the transfusion but gradually weakened and died a 
few hours later. No uterine complications. 

Case IX. — Para iii, thirty-four years old, aortic regurgitation and mitral 
regurgitation, two previous cervical cesarean sections, no labor, no vaginal exam- 
inations. Good recovery from the anesthesia. No distention. Died of cardiac 
disease on the fourth day. 


teansvekse incision 

6 maternal deaths in 198 cases or 3.0 per cent. 


Causes of Death 

Uterine apoplexy 1 

Septicemia 1 

Lobar pneumonia 1 

Pulmonary embolism, eleventh day 1 

Acute cardiac dilatation, fibroid uterus 1 

Pulmonary embolism, fourteenth day 1 


Case I. — Para ii. Her first pregnancy had ended in an abortion. She had severe . 
toxemia of pregnancy and had disregarded all the instructions given at the clinic. 
She was admitted at seven and a half months of pregnancy with complete separa- 
tion of the placenta and uterine apoplexy. She had no labor, no vaginal exam- 
ination, the membranes were intact, the cervix was long and rigid, the urine boiled 
solid and she was in tremendous shock on admission. A stillborn fetus was 
delivered. She never came out of her shock and died nine and a half hours after 
operation. 


Case II. — ^Para iii. Her first child was stillborn, her second pregnancy had 
ended in an abortion. She had toxemia of pregnancy, the urine boiled solid, she 
was getting gradually worse under active treatment, she had no convulsions. The 
gravid patient had had no labor, no vaginal examinations and her membranes uere 
intact. The operation was done in twenty-tu'O minutes and the patient left the table 
in excellent condition. She died of septicemia four days after operation. There 
were no clinical signs of peritonitis. A postmortem examination was refused. 

Case III. — Para ii, thirty-six years of age. She had been delivered h} high 
forceps twelve years previously. She had gained seventy pounds in weight the 
last three months of pregnancy. She had a large child which weighed nine poun s 
and twelve ounces. The operation was done at term, there had been no labor, no 
vaginal examinations and the membranes were intact. She died of lobar pneumonia 
six days after operation. 


Case IV. — ^Para xi. Cesarean section was done because of extensive vaginal 
plastics and suspension of the uterus which had been performed after the previous 
delivery. The operation was done at term. There had been no labor, no vaginal 
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examinations and the membranes were intact. The patient had an afebrile con- 
valescence, the incision had healed by first intention, and there had been no com- 
plications during the puerperium. On the eleventh day she had breakfast at 7:30 
A.M. and felt perfectly well. She suddenly died at 9:13 a.m. from a pulmonary 
embolus. 

Case V. — ^Para i. The pregnancy extended twenty-three days after the expected 
date; there was a large calcified myoma at the right uterine horn. She had nine 
hours of hard labor at which time the cervix was one finger dilated. Signs of fetal 
distress became apparent and meconium was passed by the vagina, the fetus pre- 
senting by the vertex. There was apparent threatened rupture of the uterus. The 
patient had a mitral lesion. There was a weak area in the left anterior wall of 
the uterus. The patient went into severe shock as soon as the abdominal incision 
was made, the baby was quickly delivered and the uterine segment closed. The 
fundus acted poorly but contracted after the injection of 3 c.c. of pituitrin and 
3 c.c. of ergot. The patient was in no condition to stand a hysterectomy although 
permission had been obtained to remove the uterus. She was given 1000 c.c. of 
saline solution by hypodermoclysis and was returned to bed in fair condition. She 
died a few hours later of cardiac dilatation. There had been no bleeding from 
the uterus. 

Case VI. — Para ii. The first pregnancy had terminated in an abortion at four 
months, one year previously. The patient showed the dystrophia, dystocia syndrome. 
She was of short stature, had a small pelvis and a large child. At the end of 
fourteen and one-half hours of labor the cervix was fully dilated, the membranes 
were intact and the presenting vertex was overriding the symphysis. The opera- 
tion w'as performed under spinal anesthesia. The convalescence was uneventful 
except for a small stitch abscess wdiich evacuated itself spontaneously. She got 
out of bed on the twelfth day, was walking on the thirteenth and wms going home 
on the fourteen day. The morning of the fourteen day she got up and stated that 
she felt faint; she was put back to bed and died in a few minutes of pulmonary 
embolism. A necropsy was performed; a clot 2 cm. in length was found at the 
bifurcation of the pulmonary artery and smaller clots extending in both branches. 
There was a superficial stitch abscess. The abdominal cavity showed no infection; 
there were no adhesions; the cervical incision was healed and clean; there was no 
accumulation under the bladder. 


MATERNAL MORTALITY 


TYPE OF OPERATION 


Extraperitoneal 

Transperitoneal 

Intraperitoneal 


(Latzko) 

( Veit-Fi-omme-Hirst) 
j Longitudinal incision 
) Transverse incision 


Total number operations 


NUMBER MATERNAL DEATH PER CENT 


2 1 50.0 

58 5 8.6 

160 9 5.6 

198 6 3.0 


418 Deaths 21 Per cent 5.0 


MATERNAL DEATHS 


Pulmonary embolism 
Gastric dilatation 
Uterine apoplexy 
Pneumonia 
Heart disease 
Septicemia 
General peritonitis 


5 1.19 per cent 

2 0.47 per cent 

2 0.47 per cent 

3 0.71 per cent 

4 0.95 per cent 

1 0.23 per cent 

^3 per cent 


Bt/ Causes 

21 deaths in 418 operations 
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The highest maternal mortality 1.19 per cent -was due to pulmonary 
embolism. For purposes of comparison I analyzed 53 classical cesarean 
sections which I had performed before resorting to the cervical opera- 
tions. I had used the Asa B. Davis technic making the abdominal in- 
cision entirely above the umbilicus and the uterine incision in the 
fundus. In other words, in this type of operation the uterine incision 
is placed as far away from the cervix as it is possible to place it. I 
had 2 maternal deaths from pulmonary embolism in the 53 cases, a 
mortalitj’’ of 3.7 per cent, three times higher than that following the 
cervical operation in these series of cases. My own experience has 
taught me that pulmonary embolism is a frequent complication of 
cesarean section no matter what type is employed and must be taken 
into account when making the decision of operation in any case. 

Tablr XII. Petal Mortality 


EXTEAPERITONEAL 

2 children vere delivered; both survived. 


TRANSPERITONEAL 

59 children were delivered and 7 did not survive, a fetal mortality of 11.8 per 
cent. The causes of death were the following: 


Stillborn 2 

Macerated fetus 1 

Prematurity 1 

Premature twins, atalectasis pulmonum 2 

Atalectasis pubnonum 1 


INTRAPERITONEAL 

Longitudinal Incision 

163 children were delivered, there being 3 sets of twins and 9 did not survive, a 
fetal mortality of 5.5 per cent. The causes of death were the following: 


Stillborn u 

Macerated fetus 2 

Congenital heart disease 2 

Transverse Incision 

199 children were delivered and 9 did not survive, a fetal mortality of 4.5 per 
cent. The causes of death were the following: 

Stillborn 

Prematurity, 7% months, mother had central placenta previa 
Prematurity, 7 months, mother had hydramnios, fifth cesarean 
Term, mother had acute hydramnios, sixth cesarean 
Status IjTnpliaticus 

Hemorrhage of newborn, atalectasis pulmonum 
423 children were delivered and 25 did not survive a gross fetal mortality of 
5.9 per cent. 

All of the figures quoted in this study are gross figures, 
were corrected. 


4 

1 

1 

1 

1 

1 


None of the statistics 


There were 105 repeated operations, deducting 17 transperitoneal 
operations in which we alwaj’^s find a band of adhesions, we have 88 
cases for study. Of these 88 cases, 25 had adhesions as described 
above and 63 had no adhesions whatsoever. The very important point 
in this study is the fact that in 105 repeated operations no intestinal 
adhesions of any kind were encountered. 
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Table XIII. Eepeated Cervical Cesarean Sections 


For the purpose of this study tlie operations done with a longitudinal incision 
are grouped together as are those which were performed with a transverse incision 
in the lower segment. The first three groups, e.vtraperitoneal, transperitoneal and 
intraperitoneal with a longitudinal incision, all having had longitudinal cervical 
incisions, total 220. The second group consists of 198 operations with a transverse 
cervical incision. 

Cervical cesarean sections 418 

With a longitudinal cervical incision 220 

With a transverse cervical incision 198 

REPEATED OPERATIONS 


L 


•INOITUDIN^L INCISION 


TRANSVERSE INCISION 


6 cervical cesareans on 
5 cervical cesareans on 
4 cervical cesareans on 
3 cervical cesareans on 
2 cervical cesareans on 


1 woman 

2 W'omen 
4 women 

10 women 
42 women 


6 

10 

16 

30 

84 


36 cervical cesarean sections were per- 
formed on 18 women. In other words, 
18 women had two cervical operations 
with the transverse incision. 


Total 146 


Table XIV. Cervical Scars 


LONGITUDINAL INCISION 

TRANSVERSE INCISION 

146 operations were performed on 59 
women, there '"ore, 87 previous scars 
were examined during repeated opera- 
tions. 

84 scars were solid and invisible to the 
naked eye. 

3 scars (3.4 per cent) were defective. 

2 of thorn were thin. 

1 of them which had been extended into 1 
tlie uterine body for the extraction of 
a voluminous fetus, was solid in its I 
cervical part, but tliinned out for an | 
area 2.5 x 2.5 cm. in its corporeal 
portion. 

36 operations per'ormed on 18 women, 
therefore, 18 previous scars examined 
during the repeated operations. 

17 scars were solid and invisible to the 
naked eye. 

1 scar was very thin. This woman had 
had 3 cervical cesarean sections with 
the longitudinal incision. The fourth 
was performed with a transverse 
cervical incision. The fifth was also 
performed with a transverse cervical 
incision. It was noted at the fifth 
operation tliat tlio lower segment as a 
whole was very thin. 


There were no ruptured scars in this series of cases. 


Table XV. Pelvic Deliveries Pollowing Cervical Cesarean Section 


LONGITUDINAL INCISION 

8 parturient women wore delivered 
through the pelvis as follows: 

3 parturients were delivered by medium 
foreeps. 

1 parturient was delivered by the Scan- 
zoni maneuver for E.O.P. 

1 parturient had 3 normal deliveries. 

1 parturient had 2 normal deliveries. 

2 parturients had 1 normal delivery. 


TRANSVERSE INCISION 

3 parturient women were delivered 
through tlie pelvis as follows: 

1 parturient was delivered by the Scan- 
zoni maneuver for E.O.P, 

1 parturient had an internal podalic 
version and breech extraction. 

1 parturient had a normal delivery. 


deliveries. 
One baby, a 


The puerpenum was normal in these 11 women who had 14 pelvic 
Thirteen of the babies who had been delivered at term survived 
premature of six months, lived a few hours after a normal delivery 
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Table XVI. Postoperative Adhesions 


EXTRAPERITONEAL 

The woman who had an extraperitoneal cesarean section and recovered was subse- 
quently delivered by a Porro cesarean section because she was again admitted after 
a long labor and franhly infected. The bladder was adherent on the left side of 
the uterus but was separated without undue difficulty in performing the hyster- 
ectomy. 

TEANSPERITONEAL 

This operation was not repeated but 17 women had intraperitoneal cervical 
cesarean sections performed subsequently, either with a longitudinal or a transverse 
incision of the lower segment. In these 17 cases a band of peritoneum varying in 
width was found extending from the cervix to the parietal peritoneum. This band 
was resected before separating the bladder for the second time. 

INTRAPERITONEAL 
Longitudinal Incision 

Adhesions were encountered in 22 patients, one band of peritoneum from the 
bladder to the abdominal incision in 8 cases, 2 bands in 4 cases and 3 bands in one 
case. A small omental adhesion to the parietal peritoneum in 5 cases. A small 
omental adhesion to the uterine fundus in 2 cases; in one of these cases it was the 
fourth and in the other the third operation. The bladder was adherent to the 
parietal peritoneum in 2 cases. 

Transverse Incision 

Adhesions were found in 3 patients. In one woman who had had a classical and 
a transverse cervical cesarean one band of peritoneal adhesions was found to the 
classical scar, none to the cervical. In another patient who had her sixth operation, 
1 transperitoneal, 3 intraperitoneal with longitudinal incision and 1 intraperitoneal 
with transverse incision. A small omental adhesion was found at the upper angle 
of the abdominal incision when performing the sixtli operation. In stiU another 
patient there was a band of peritoneum extending from the bladder to the parietal 
peritoneum at the second intraperitoneal operation with transverse cervical in- 
cision. 


SUMMARY AND CONCLUSIONS 

This Study is based on 418 cervical cesarean sections, extraperi- 
toneal 2 ■ transperitoneal 58 ; intraperitoneal with a longitudinal cervi- 
cal incision 160 ; intraperitoneal with a transverse cervical incision 198. 

These operations were performed by the author in 31 hospitals 
varying in equipment from that of the large metropolitan hospital to 
that of the small country hospital. 

The cervical cesarean section seems to fulfill the three main con- 
siderations claimed for it by its advocates, namely, protection against 
septic peritonitis, better healing of the incision and an easier con- 
valescence. 

The uncorrected maternal mortality was 5.0 per cent. The best ma- 
ternal mortality statistics were obtained in 198 consecutive transverse 
cervical cesarean sections where it was 3.0 per cent. 

Pulmonary embolism gave the highest maternal mortality rate, 1.19 
per cent. For purposes of comparison, 53 consecutive classical cesa- 
rean sections, with a high fundal incision, performed by the author 
were analyzed ,- the maternal mortality from pulmonary embolism was 
3.7 per cent, three times higher than in the reported series of cervical 
cesarean sections. 
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Fi’om this study it is apparent that pulmonary embolism is a fre- 
quent complication of cesarean section no matter what type is em- 
ployed. This fact should be taken into consideration when deciding 
to perform an abdominal delivery. 

The gross fetal mortality was 5.9 per cent as explained in Table XII. 

The cervical cesarean section may be repeated with ease. The high- 
est number performed on one woman was 6 (Table XIII). 

There were 14 pelvic deliveries in 11 women following the cervical 
cesarean section. The puerperium, in all of them, was normal. 

In 105 repeated operations no intestinal adhesions were found. 

In performing the intraperitoneal operation I prefer the transverse 
cervical incision to the longitudinal. 

An efficient test of labor may be safelj’’ given in border line cases, 
thus alloAving a number of Avomen to deliver themselves through the 
pehds who otherwise might have been delivered abdominally. 

270 Commonwealth Avenue. 

(For discussion, see 'page S97.) 


Tliolen, G. A.: The Treatment of Postoperative and Puerperal Thrombosis and 

Embolism. Wien. klin. Wchnschr. 42: 1107, 1929. 

Treatment of postoperative and puerperal thrombosis by means of the leech 
depends upon the action of the hirudin, elaborated in the head of the leech, which 
when injected into the patient through its bite, causes a marked increase in the 
coagulation time of the blood and thus prevents thrombosis. 

The author reports 49 cases, the majority of them postpartum, which he treated 
by this method with very favorable results. His method consists in early ap- 
plication of 2 or 3 leeches to the area involved for a period of thirty to si.vty 
minutes. Subsequent hemorrhage is controlled by pressure. If symptoms of 
thrombosis persist after two days the procedure is repeated. In Ms first series of 
17 cases of puerperal thrombosis, 13 reacted well, 2 showed no effects, and 2 de- 
veloped phlegmasia alba dolens. These latter 2 were first treated long after the 
first onset of symptoms. One case, apparently improving under treatment, sub- 
sequently developed a pulmonary embolus resulting in death. 

A thrombus already formed is little affected by hirudin, and it is for this 
reason that the author stresses the introduction of the treatment as soon as 
possible after the appearance of symiJtoms. 


Frank Spielman. 



ATELECTASIS, ASPHYXIA AND RESUSCITATION IN 

THE NEWBORN* 

Anatomic, Physiologic, and Experimental Data 
By Pol N. Coryllos, M.D., New York, N. Y. 

(Professor of Clinical Surgery and Associate in Surgical Eesearcli, Cornell 

Medical College) 

A CTIVE and rhythmic respiration in the well-developed newborn is 
^ * not established unless the respiratory apparatus and the respira- 
tory center present anatomic and physiologic integrity. Normal 
conditions of the respiratory apparatus, namely patency of the larynx 
and bronchi, are necessary for insuring adequate gas exchanges in the 
alveoli between alveolar air and alveolar blood. Thus, and only thus, 
the partial pressures of O 2 and CO, and the acid-base equilibrium 
in the circulating blood can be maintained under conditions which are 
indispensable for the normal functioning of the respiratory center. 
Conversely, anatomic or physiologic impairment of the respiratory 
center will embarrass or prevent the establishment of spontaneous 
and rhythmic respiration and if this condition is not promptly re- 
lieved anoxemia and death of its nervous cells will follow. Besides 
the “chemical factors, there are “nervous” stimulants playing an im- 
portant part in the establishment and maintenance of the rythmic 
respiratory movements, which conversely, contribute to maintain, 
with an extreme accuracy, “constant the conditions of life in the in- 
ternal environment” (the blood) as Claude Bernard has put it. 

The above considerations show clearly the intimate and close inter- 
relation of the respiratory apparatus and the respiratory center, and 
the impossibility of separating them in the study of asphyxia of the 
newborn. In tliis paper I am especially concerned with the anatomic 
and physiologic disturbances of the respiratory apparatus, namely, 
atelectasis and allied conditions of the lung and with ensuing changes 
in resiiiratory gas exchanges which affect the “humoral control of 
respiration.” I shall be compelled, however, to deal with the nerv- 
ous control of respiration” in order to explain and justify my views 
on resuscitation. 

respiratory apparatus 

1. In the fetus and the newborn before the first breath is drawn, the 
lung is airless; the alveoli are collapsed, the parenchyma is fleshy in 
consistence, dark in color, does not crepitate and sinks in water. This 
is the condition, designated by the terms of fetal lung or atelectasis 

•Read, by Invitation, before tlie New York Obstetrical Societj', Dec. 9, 1930. 
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or apneumatosis, wHcli is often reproduced in tlie adult wlien bron- 
cliial obstruction causes alveolar air to be absorbed by tbe blood of 
the alveolar capillaries. (Coryllos and Birnbaum.^’ -) These lungs 
fill the thorax completely, so that there is no negative intrapleural 
pressure, and on opening the thoracic wall collapse of the lung and 
pneumothorax will not be produced as in grown-up persons. Thus 
the lung is represented at that period of life by a compact and solid 
viscus, like the liver, which completely fills the thorax. With the 
first respiration the thoracic cavity expands and the diaphragm con- 
tracts so that a disproportion between the thoracic capacity and the 
initial volume of the lung is created. It is only later, however^ that a 
real discrepancy in size will be established due to the rapid growth 
of the ribs and the vertebral column. The lung is thus distended and 
its elastic recoil leads to the formation of a more marked intrapleural 
“negative” pressure. 

Circulation in the atelectatic Inng is limited to the bronchial ves- 
sels. Little or no blood circulates in the intrapnlmonary system of 
the pulmonary artery, bnt it is short circuited from right to the left 
heart through the foramen ovale and to the aorta through the truncus 
arterio-venosus. 

The first respiratory movements, immediately after birth produce 
important changes in the lungs both anatomic and physiologic. The 
lung will dilate little by little and expand. This increase in size how- 
ever is not accomplished as in a balloon; the lung “opens” like a 
lady’s fan according to the expression of Arthur Keith.® The capacitj" 
of the lungs during the first hours does not exceed- 30 to 50 e.c. (Hen- 
derson,^ Wasson,® Von Reuss,® Dorn and Recklinghausen") and often 
it takes several days before expansion is complete. It is accomplished 
more during forced expiratorj-- movements with closed or narrowed 
glottis, as when the baby cries, than during quiet respiration. Fur- 
thermore in the “opening” of the alveoli a resistance has to be over- 
come represented by the cohesion and capillary tension of the alveolar 
walls which are in contact in the fetal lung. In our experimental in- 
vestigations, Dr. Birnbaum and myself,® have found that a positive 
pressure equal to 14 cm. of water is necessary to inflate the atelectatic 
lung in the dog. This point, to my knowledge, never mentioned be- 
fore, is of paramount importance in resuscitation. It shows clearly 
that inflation of the lungs in the newborn is a rather slow procedure • 
it explains why for several days or even weeks, large atelectatic areas 
can persist in the lung (Wasson,® Yon Reuss®) and above all the ease 
with which bronchial obstruction can oppose the relief of atelec- 
tasis. The expansion of the alveoli has as an immediate result the 
opening-up of the perialveolar capillaries, tributaries of the pul- 
monary artery. This opening develops at the same time with inflation 
of the alveoli and in fact, depends upon it. This is another proof of 
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the interdependence of ventilation and circulation in the lung; it re- 
inforces the theory which we defended in a previous paper® on the 
circulation in the atelectatic and consolidated lung (in atelectasis, 
lobar pneumonia and bronchopneumonia), that, conversely, when the 
alveoli collapse the circulation in the alveolar capillaries is practically 
suspended. In the newborn the immediate result of the opening of 
the alveolar capillaries is that the blood of the pulmonarj’- artery flows 
toward the lungs, where resistance (14 mm. Hg) is considerably 
smaller than in the left heart and the aorta (140 mm. Hg). The 
foramen ovale graduallj'- closes as the blood no longer impinges against 
the eustachian valve as it did during intrauterine life. In this way 
all the blood is directed toward the limg and the pulmonary circula- 
tion is established. 

Prom the above considerations it becomes obvious that persistence of 
atelectasis in the newborn will be followed by the most severe respira- 
tory and circulatory disturbances. If atelectasis is very extensive, 
and not promptly'’ relieved, death will rapidly follow because of as- 
phyxia, the mechanism of which I shall study more closely later. If 
it is only partial and represented by atelectatic areas, lobar or lobu- 
lar, and distributed throughout the otherwise well aerated lungs it 
may be the origin of infectious complications such as pneumonia or 
bronchopneumonia which cause a tremendous mortality in the new- 
born and especially in those who have presented respiratory troubles 
at birth. In a recent thorough statistical study, Tandell Henderson^ 
arrived at the conclusion that combined stillbirth and neonatal deaths 
due to respiratory complications amount to nearly 8 per hundred 
births, that is, to over 150,000 deaths a year in this country alone. 
The question consequently is of importance and deserves a closer 
study. 

RELATION OP ATELECTASIS TO PULMONARY INFECTIONS 

The relation of atelectasis to bronchial obstruction cannot be ques- 
tioned in the newborn as it has been and still is in the adult. Fur- 
thermore it constitutes a further proof in favor of the obstructive 
origin of any form of atelectasis and shows cleai’ly the paramount 
importance of bronchial obstruction in acute and chronic lung in- 
fections. The succession of the different phases : bronchial ob- 
struction, atelectasis, impaired bronchial drainage, bronchial stasis- 
infection, is presented in the newborn in an almost schematic wajL 
No “previous conditions’’ inteiwene here to befog the etiologic rela- 
tionship between the fii’st and the latter; furthennore the absence of 
“negative” intrapleural pressure and of circulation in the lung show 
the futility of the theories which attribute atelectasis to paralysis of 
the diaphragm or to bronchomotor or vasomotor reflexes. Most im- 
portant of all however is the evidence brought in favor of ouF®’ 
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theory that lobar pnenmoiiias, and bronchopneuinonias, medical as 
well as postoperative are really infectious, massive, lobar or lobular 
atelectases. It is my contention that all pneumonias and broncho- 
pneumonias in the newborn start as lobar or lobular atelectases, due to 
obstruction of lobar or lobular bronchi. If the obstructing agent is 
artificially or spontaneously eliminated the lung will be reaerated, its 
free drainage insured and its means of defense restored. If, on the 
contrary, bronchial obstruction persists, the atelectatic and undrained 
area of the lung, in which bronchial exudate is accumulating, can 
easily be secondarily infected by microorganism coming from the 
nasopharynx and upper respiratory tract; thus, an aseptic atelectasis 
will be transformed to a septic one, and pneumonia or bronchopneu- 
monia will develop, according to the distribution of the atelectasis 



Pig. 1. — Per.sistenti atelectasis in a newborn due to bronchial obstruction. 

and the nature of the infecting agent. The fact that these conditions 
are developed on atelectatic areas, which were obviously aseptic at 
the beginning, and that the causative infecting microorganisms iden- 
tified in them were present also in the nasal and pharyngeal cavities 
of these patients establishes the succession and the pathogenesis of 
the lesions. 

Cruickslianki2 in his special report of the Medical 'Eeaearch Council on the 
causes of neonatal death, gives the results of 800 autopsies; 179 among them were 
pneumonias, so that “the frequency of pneumonia was ' practically 23 per hundred 
deaths.'" He further adds, “many of these cases which have been placed in the 
group of 'deaths from infection’ were doubtless predisposed to these infections by 
the effects of birth asphyxia. It is obvious that a deeply congested and imperfectly 
expanded lung is much more liable to the development of pneumonia than one in 
which circulation and aeration are free.” Peiser (in von I{euss,6 Diseases of the 
Newborn) states that “Pneumonia, which is very apt to supervene when the risk of 
infection exists in the atelectatic portion of the lung is a very frequent cause of 
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death in infants,” and further he concludes that “the treatment of atelectasis 
must be directed toward expanding the lungs by stimulating deep respirations.” 
Von EeussG is even more explicit: “among resuscitated from stillbirth 20-30 per 
cent succumb to sequelae, especially in the first two days, while through the first 
week the mortality among such infants is seven times the rate of those bom 



Fig. 2. — Epidermic cells in the alveoli, following premature respiratory movements and 

aspiration of amnlotlc fluid. 



Fig. 3. — Greater enlargement of Fig. 2, showing the epidermic cells. 


normally,” he adds that in the majority of cases this is due to atelectasis and to 
the danger of inflammatory complications in the atelectatic portions of the lung (Y. 
Henderson^). 

The obstruction is generally due to the mucous exudate. It can, how- 
ever, in cases of diflScult and asphyxial birth be meconium or even 
epidermic cells manifestly aspirated with amniotic fluid. In these 
cases we deal with real intrauterine submersion. Figs. 1, 2, and 3 










CORTLIjOS : ATEliECTASIS, ASPHYXIA AND RESUSCITATION IN NEWBORN ol7 

sliow atelectatic areas due to bronchial obstruction with cells, which 
are to be found even in the alveoli.’^ 

The above data, which establish I believe the relation between 
atelectasis and inflammatory complications of the lung, present strik- 
ing similarities to postasphyxial pneumonias observed in cases of CO, 
poisoning (Y. Henderson, 1930) which developed on atelectatic areas 
of the lung and which can be prevented by having the lung well ex- 
panded, as occurs when these patients are resuscitated by the 0,-00, 
inhalational treatments of Henderson and Haggard. Upon the same 
principle are based prevention of postoperative lung complications’"' 
and treatment of lobar pneumonia."’ 

DISTURBANCES OP “hUIUORAl” AND “ NERVOUS ” CONTROL RESPIRATION 

Asphyxic phenomena in the newborn, in absence of serious damage 
of the respiratory center, can be likened to respiratory troubles oc- 
curring when a resistance is offered to respiration. This resistance 
can be strong, producing almost complete obstruction of the respira- 
tory ways, or only weak and partial. 

Davies, Haldane and Pricstlyic showed (1919) that a strong resistance to respira- 
tion produces first slowing and deepening of the respiratory rate. This is due to 
the fact that, because of the resistance, complete inspiratory distention or c.\*piratory 
collapse are slow to be established. It is known, tliat in the so-called Hering- 
Breueri’ reflex, as we shall see later, pulmonary distention inhibits inspiration and 
starts expiration, and vice versa, e.xpiratory collapse inhibits c.vpiration and starts 
inspiration. The slowing of the respiration has as result the accumulation of GO, 
and the increase of its tension in the arterial blood, which acting upon the center, 
produces more vigorous respiratory movements tending to reestablishment of normal 
respiratory rate. But as this cannot be accomplished because of the resistance, 
after a period of strong and deep respiratory movements, sliallow and rapid breath- 
ing will be established due to ano.xemia, rapidly followed, if obstruction is not 
immediately relieved, by decompensation of the respiratory center, and death. 

These authors and later Dautrebandeis (1924) showed that even weak resistances 
act in a very similar way; at the beginning the respiration is slowed, but as CO, 
accumulates respiratory movements become deeper and stronger and thus, because 
of the weakness of the resistance, the normal respiratory rate is established. A 
new type of respiration is established, of normal rate but of increased depth and 
volmne of tidal air. If this condition is prolonged, especially in the newborn in 
which tile pulmonary capacity is very limited, periodic respiration will be estab- 
Hshed, often Cheyne-Stokes’ type, due to fatigue of the center and will be followed 
by rapid shallow breatliing which increases anoxemia still further and leads to 
decompensation of the respiratory center and death. Dautrebande and Delecourtio 
(1928) showed that in this period even oxygen administration miglit be without 
effect. Without entering into great physiologic detail I shall give a brief resumd 
of the intimate mechanism of the respiratory disturbances described above which 
ZthodT'^^ ^ comprehension of the requirements for the resuscitation 

•These slides were prepared bv Dr w a , 

Hospital. ^ UoWzieher, Pathologist to Israel Zion 
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Let US consider first tlie pathologic physiology of the atelectatic 
areas. If atelectasis is complete and limited especially to one lobe, 
it will cause no other trouble than slight and temporary anoxemia due 
to the decrease of the respiratory field. In fact this portion of the 
lung will he shut off not only to ventilation hut also to circulation, 
because complete collapse of the alveoli is always accompanied by 
complete collapse of the alveolar capillaries.® In that way there will 
be no circulation through unaerated pulmonary channels. It is not 
the same with disseminated and incomplete atelectatic areas in which the 
alveoli are partially distended, although their ventilation is very 
deficient. In these cases circulation will keep on, and thus a more or 
less considerable amount of blood will return to the left auricle insuf- 
ficiently oxygenated. It is obvious that in the cases of incomplete 
atelectasis the arterial blood of the left heart will be polluted by the 
blood which has passed through insufficiently aerated channels of the 
lung, so that the hemoglobin will be incompletely saturated, whereas 
CO, tension will increase. In these eases hyperpnea and intense cya- 
nosis will be present. 

It is interesting to notice here that atelectasis is maintained in the 
newborn by the same mechanism by which it is produced in the 
grown-up, namelj'’, bronchial obstruction. In the latter apneumatosis 
(airlessuess) is produced by absorption of the alveolar gases by the 
blood circulating in the alveolar capillaries. This absorption is ac- 
complished according to the laws which normally regulate gas ex- 
changes in the lungs. (Table I.) In other Avords, atelectasis or apneu- 
matosis is a normal phenomenon following an abnormal A’^entilation. 
If the alveolar respiratory membrane is healthy and the circulation 
normal, this phenomenon depends upon, and is regulated, by the par- 
tial pressures of the gases in the alveoli and in the blood. 

Hyperpnea is due to increase of CO, (Miescher,®® 1881, Haldane and 
Smith,®^ 1893) or more exactly to the reaction of the blood, which 
depends upon hydrogen-ion concentration, conventionally expressed 
f>y Ph- This is in great part a function of the fraction 

Hs-CO, 

NAH-CO3 • , 

in Avhich the nominator is the pressure of CO, in solution in the blood, 
expressed as carbonic acid, and the denominator is the total volume 
of CO, in the blood expressed as sodium bicarbonate. It is obvious 
that the Ph will be unchanged as long as the ratio of acid to base is 
constant, and this independently of their indiAudual variations. . 

Pig. 5 gWes the dissociation curve of CO, in the arterial and venous 
blood. It shows that when the pressure of CO, in the blood increases 
the total volume of CO, (bicarbonate) increases correspondingly. 
Conversely a drop of CO, pressure is accompanied by drop in bicar-- 
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bonates. In the case of increase of CO,— we deal with acidosis, in 
the second — decrease of CO, — ^^vith alkalosis, which are called gase- 
ous, in order to be distinguished from nongaseons acidosis and alka- 
losis which are due to primary valuations of the bicarbonates ; as for 
instance in ingestion of biearbonates (nongaseons alkalosis) or in the 
presence in the blood of nonvolatile acids which attack the bicarbon- 
ates as in diabetes (nongaseons acidosis). 


Table I 
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Table I. — Showing the relative partial pressures of 0.% CO 2 and Ns In mm. of Hff. 



4. A schematic representation of alveolar gras exchantres 'cradual cn.*? 
tion ana shnnkagc of the alveoli after complete broLhial obstihSon The 

Xfe^'Sk’s^rroflhe a» Srventus bTooTln^S voS^lf 

aWused from the alveolus fntolhrwool we ckn^Sow ?onsid?r "that th^ 

m the alveolus is relatively increased bv these niiie dioxide 

sure of this gas is relatively increased and carbon partial pres- 

alveolus. Thus the cycle cSues muf a?! ffasw 
although actually the gas exchanges are goin? on .Smnftnnl absorbed, 

lated way which we have ideally considefed. ^ ( Aftlr^’coryuSf 

The regulation of the acid-base equilibrium is insured in a remarfc- 
ably sensitive way by the blood, the respiratory center, the kidneys 

ennt ^ c^n say that ail the tissues of the organism 

contribute to the accurate maintenance of this equilibrium. 
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The immediate results of resistance to the respiration will be a de- 
crease in oxj^gen and increase in CO, tension ; the alkali of the blood 
will increase (Henderson and Haggardr^ 1918), in other words the 
curve of dissociation of CO, will rise ; at the same time the respiratory- 
center will be stimulated and hyperpnea will be induced tending to 
wash out excess of CO„. But if, because of the resistance, hyperven- 
tilation is not able to produce adequate decrease in the pressure of 
CO,, the ensuing acidosis may be compensated by incrcease of the to- 
tal CO, in the blood (bicarbonates). The prolongation of this condi- 
tion will produce in the newborn results very similar to the ones 
observed in dogs which have been maintained for a long while in a 



S. — A schematic representation of my theory of production of atelectasis. 
This cur\'e shows the influence of the saturation of the hemoglobin with oxygen 
on the amount of CO 2 taken up by the blood at various pressures. 

Upper curve : Absorption of CU 2 by human blood in presence of hydrogen and CO 2 . 
Middle curve; Absorption of CO 2 by human blood in the presence of air and CO 2 , 
Lower curve: Absorption of CO 2 in blood of ox and dog in presence of air. 

The thick line A-B represents the absorption of CO 2 by human blood within the 
bodv (siipposinrr the blood is completely deoxygenated in the tissues). 

It is evident that an increase of 15 c.c. per cent of C02 in the blood, passing through 
the tissues, would raise the tension of this gas in the bIcod onlv 22 m*^. Hg 
40 to 62). Under normal conditions the rise of CO 2 pressure in the blood on passing 
through the tissues is not more than 5 or 7 mm. Hg. (.btarling.; 


cbamber with increased CO, tension (6 to 10 per cent) in the atmos- 
pheric air (Henderson and Haggard-*). These animals get adjusted 
to the bigb percentage of CO, because tbeir alkali increases corre- 
spondingly ; if they are placed again in pure atmospheric air in which 
CO 2 tension is only 0.03 per cent, they present a very prolonged apnea 
which may kill them by anoxemia. I would suggest the following 
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explanation for tliis phenomenon. The elimination of the CO, being 
much more rapid than the ad.iustraent of the bicarbonates, the ani- 
mals present a real alkalosis to which the respiratory center responds 
by apnea. It seems to me that this explanation is, in the ease of new- 
born asphyxia, more suitable than the one given by Henderson and 
Haggard, namely, that the respiratory center becomes adjusted to 
higher levels of CO, and requires greater concentrations of it to be 
stimulated, for two reasons. First because in the cases of asphyxiat- 
ing newborn there is always anoxemia present which lowers the thresh- 
old of existability of the respiratory center to CO,, which means that 
the center becomes more sensitive to CO,. Second because the real 



Fig. 6.— Curves representing the percentaffe of hemoslobln tvitli oxygen at aifferent 
® SB'C. Ordinates indicate percentage 

i ^ Abscissa shows partial pressure of Oj millimeter of mercury. 

(Rohr, Hasselbach and Kroffh.) 


respiratory hormone is the Ph of the blood, so that the important 
factor is not the absolute value of CO, hut the value of the ratio 

HjCOs rm.-. , 

NAH CO3' mind a paramount importance in the 

choice of methods of resuscitation as we will see later. 

A second phenomenon which may occur following hyperventilation 
with ordinary atmospheric air is the “Bohr phenomenon. In spon- 
taneous hyperpnea or artificial ventilation, when unaerated channels 
still persist in the lung because of bronchial obstruction, increase in 
anoxemia and decompensation of the respiratory center may occur 
although cyanosis decreases or disappears. Bohr^^ has shown that 
hyperventilation will wash out 00= more efficiently than it will in- 
crease the O3 saturation of hemoglobin. The first because CO is 32 
times more diffusible than 0, so that it will diffuse into the alveolar 
am and wash out very rapidly. It is not the same for the 0,. In 
_ ig. 6, winch represents the curve of dissociation of oxyhemoglobin 
m various pressures of C0„ an easy explanation of this fact is given 
When 0, 1. present m the alveolar air under a pressure ol 90 mm 
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corresponding to 12 per cent in volume, hemoglobin is almost com- 
pletely transformed to oxj^hemoglobin 90 per cent. Consequently 
even a considerable increase of 0, per cent tension in the alveolar air 
will have almost no effect upon the saturation of hemoglobin; so it 
cannot greatly modify the average 0, saturation of hemoglobin of 
the mixed blood, which is polluted by the nonarterialized blood pass- 
ing through unaerated pulmonary channels. But on the other hand 
this hyperventilation will have a disastrous effect, because of the low- 
ering of the pressure of CO^. As it is apparent in the above curve, 
with a pressure of 0, of 35 mm. Hg. (4.6 per cent), and a normal pres- 
sure of COo (5 per cent, equal to 40 mm. hg.) only 50 per cent of 
hemoglobin will be transformed in oxyhemoglobin so that strong 
cyanosis will be present. But if the amount of 0, remaining the same, 
COo is washed out so that its pressure falls to 5 mm. Hg. (0.51 per 
cent) hemoglobin will be 82 per cent saturated so that cyanosis will 
disappear. But oxyhemoglobin under these conditions holds fast to 
the Oo, so that it does not give it up easily to the tissues, and in this 
way, although cyanosis decreases, giving the false impression of a 
better oxygenation, anoxemia really increases and the life of the pa- 
tient is threatened more than ever. I really believe that the “Bohr 
effect,” which I have never seen mentioned in relation to resuscita- 
tion in asphyxia, is of an overwhelming importance in it, not only 
because it explains a number of failures heretofore puzzling and 
inexplicable, but also because it clearly shows the importance of CO 2 
in resuscitation and respiration. 

A third phenomenon is “acapnia” described by Henderson in 1909. 
This author showed that hyperventilation with ordinary air, in wash- 
ing out CO 2 produces apnea ivhich naturally causes anoxemia; when 
CO„ is allowed to accumulate again, as anoxemia has rendered the 
respiratory center more sensitive to CO,, hyperpnea will be estab- 
lished at a lower level of COo concentration, so that the COo will be 
washed out more rapidly and before hyperpnea has had the time to 
compensate anoxemia. In this way a vicious circle can be estab- 
lished, especially in cases in which the respiratory center is already 
damaged so that rapid shallow breathing will follow hyperpnea and 
periodic respiration. 

A last point which is necessary to study in order to have in hand 
all the elements of the “nervous control” of the respiration which 
are indispensable in the study of resuscitation, is the part played by 
the vagi in the so-called Hering-Breuer reflex. “Though through 
stimulation of other sensory nerves of the body,” says Starling,"® 
“the respiratory movements can be altered reflexly, it is only through 
the vagi that a continuous stream of impulses pass to the center under 
normal circumstances so that every respiratory movement is modi- 
fied by these impulses.” 
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The vagi contain two kind of afferent fibers or at any rate afferent 
fibers with two functions. Stimulation of the first kind stops in- 
spiration and produces expiration ; stimulation of the other stops 
expiration and produces inspiration. The first are stimulated when 
the lungs are collapsed. This is laiown as the “Hering-Breuer re- 
flex.” It can be shown by simply closing the trachea at the end of 
inspiration or of expiration. But the action of this reflex is much 
more maiiced when by a tube introduced in the trachea the lungs are 
rhythmically inflated and collapsed. The inflation produces an in- 
stantaneous and complete relaxation of the diaphi’agmj collapse of 
the lung, on the contrary, produces a tonic contraction of the dia- 
phragm. Lumsden-® admits the existence of two sets of afferent 
fibei’S in the vagi which are respectively stimulated by the passage of 
the air through the trachea and the bronchi. So that blowing down- 
ward through the upper part of the trachea causes expiration, while 
a current of air upward causes inspiration. The Hering-Breuer^® re- 
flex is completely suppressed when the vagi are suctioned (Starling®®). 

RESUSCITATION 

From the above consideration it follows that the anatomic and 
physiologic requirements for a rational procedure of resuscitation 
are ; Remove or lessen any resistance to the respiration, relieve anox- 
emia as quickly as possible, assure a good expansion of the lungs and 
prevent washing out of COj. 

We shall lay aside the old methods of “swinging, spanking and 
chilling” the newborn. They are empiric and unscientific methods, 
which can render some services in extreme emergency but generally 
do more harm than good. Manual artificial respiration should be 
also completely discarded as inefi&eient because of the anatomical 
conditions already dealt with and as dangerous because of the ease 
with which ribs can be fractured and the liver damaged. 

Inflation of the lungs of the newborn baby by mouth to mouth in- 
sufflation is a more rational method, the best of all empiric methods, 
provided that obstructing agents are previously removed. It helps 
the inflation of the lungs with air containing a fair amount of CO 2 
(3 to 5 per cent). It presents, however, the great danger of rupture 
of the alveoli, a complication generally fatal. 

The remaining methods are three; 

1. Inhalation of a mixture of 6 to 10 per cent of Oo-CO, with an ordi- 
nary anesthesia mask, as proposed by Henderson and Haggard. 

2. Intratracheal suction and insufflation with the same mixture as 
proposed by Plagg.®^ 

3. klechanieal prolonged, passive artificial respiration, devoid of 
the dangers of manual artificial respiration, by using differential nega- 
tive pressure as. used in the respirator of Drinker and Shaw.®® 



524 


AlilEKICAN JOURNAXi OF OBSTETRICS AND GYNECOLOGY 


The first two have the great advantage over the third in that they 
use COo. The presence of this gas constitutes an absolute physio- 
logic necessity which has been shown, stressed and populaidzed by 
T. Henderson and Haggard who rendered a real service in so doing, 
hlore particularlj^ each of these two proeedTires has its special indi- 
cations. In cases of slight asphyxia the method of Henderson and 
Haggard is recommended by its simplicity in instrumentation and 
modus operandi. In cases of advanced asphyxia, I personally prefer 
the method of Plagg. The question of instrumentation has been sim- 
plified by the construction by this author of a handy laryngoscope, a 
special short and small diameter intratracheal tube and a water man- 
ometer-safety valve. As far as the technic is concerned, I earnestly 
believe that every physician can and should be familiarized with it. 
In the cases of advanced asph5^xia, in which this method is especially 
indicated, the absence of laryngeal reflex renders the procedure easy 
and harmless. On the other hand it presents in advanced cases, the 
following advantages upon any other method: first, it clears the lar- 
ynx and the trachea of any possible obstruction by initial suction 
through the tracheal tube, and also, it clears the big bronchi them- 
selves, by the return current created by the insufflated air. Second, 
it is a rapid method, because it brings directly to the lung the neces- 
sary amount of CO'-Oo, and it insures the perfect and complete infla- 
tion of the organ. Third, and this is a marked advantage, it over- 
comes the cohesion of the collapsed alveolar walls and puts to work 
the powerful Heriiig-Breuer reflex. I had the opportunity to use this 
method in stud5dng resuscitation of drowned human beings and ex- 
perimental animals and in cases of ether syncope. I have been strongly 
impressed by its great efficiency and its rapid action. 

The method of Drinker and Murphy is an excellent procedure when 
a prolonged artificial respiration is necessary as in toxic inhibition of 
the respirator}'- center by alcohol, morphine or other narcotics, or in 
cases of paralysis of the respiratoiy muscles as in acute poliomyelitis. 
I do think that it does not present the same advantages in resuscita- 
tion of the newborn, because it neglects the two fundamentals neees- 
saiy for successful resuscitation: the anatomic one, which is the pa- 
tency of the respiratory ways, and, more especially, the physiologic 
one which is the absolute necessity of the presence of COo in high 
concentrations in the respiratory air given to the newborn. It must 
not be forgotten, however, that in cases of cerebral hemorrhage this 
method associated with Oj-COo inhalations can render important serv- 
ices. 

SUMMARY AND CONCLUSIONS 

1 . Asphyxia in the newborn is a complicated phenomenon, due to 
anatomic deficiency of the lungs, defective gas exchanges and physio- 
logic imbalance of the respiratory center. 
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THE MECHANISM OP LABOR PROM THE NEUROLOGIST’S 

POINT OP VIEW- 


By Bronson Crothers, M.D., Boston, Mass. 


T he neurologist regards labor with a great deal of awe and regards 
obstetricians as extremely bold persons who are performing very 
delicate physiologic experiments with powerful instruments wielded by 
powerful forces. The neurologist thinlcs of the fetus as a rather deli- 
cate nervous system surrounded bj'^ pliable and rather fragile envelopes 
of bones, muscles, and skin. He visualizes the process of labor as a 
series of pressure changes invohdng almost directly the tissues of the 
central nervous system, and he is inclined to believe that the obstetrician 
has not cai’ried his conception of the mechanism of labor inside the 
craniovertebral cavit3^ 

Naturallj’-, nobodj’’ has anj’- distinct evidence as to the pressure changes 
within the craniovertebral canal during labor, but it is possible to rea- 
son out a mechanism wliich seems to fit the lmo^vn facts. If this atti- 
tude is treated ■with anj’’ respect, it follows that the obstetrician is re- 
sponsible for watching a whole series of phenomena, not from the point 
of view of progress up or do'wn a canal but from the point of -view of 
shifting pressures within a closed cavity. 

During the process of descent through the pelvis the fetal head is 
subjected to tremendous compression. It seems reasonable to suppose 
that very little blood enters or leaAms the supratentorial cavity. It is, 
however, obvious that the medulla must be nourished and provided "with 
oxj’-gen. The arrangement of the dural septa is such as to protect the 
medulla from the severe conditions of pressure exerted on the supra- 
tentorial cavities. The compression of the baby in an ordinary head 
presentation prevents anj’- descent of the medulla by pro'viding an equal 
pressure from below. This normal mechanism persists until deliverj" 
of the head when an almost perfectlj'" devised decompression occurs as 
the head is delivered. Breech extraction, even if unassisted, removes 
certain safeguards in the Avay of equalized pressure, and the break- 
do'mi of the mechanism is evidenced bj' the frequency with which ten- 
torial tears are found. 

Another peril that faces the child is the result of persistent dclaj". 
Obviouslj’", edema and a resultant anoxemia may occur from this cause 
also. When interference is deemed advisable, it is obviously possible 
to work out a method of reenforcing phj^siologic forces of which for- 
ceps deliverj’- is an example, or it is possible to impose an entirely new 
force, that of traction, as is done in breech extraction. 


in ^ meeting of the New York Obstetrical Society, December 

J-U. iSiiU, in a Symposium on Resuscitation of the Newborn. 
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The neurologist, looldng at obstetrics from a purely theoretical point 
of view, is impressed, with the fact that most obstetric teachers do not 
seem to emphasize the fact that traction is completely unphysiologic. 
The mere fact that it is unpliysiologic is, of course, of no importance, 
since practically all surgery is unphysiologic, in its nature. The only 
quarrel the neurologist has with tiie obstetrician is that he doubts 
whether he fully appreciates the nature of the material on which this 
unph5’'siologic force is imposed. 

If this whole conception of labor is valid, it seems obvious that the 
obstetrician ought to watch labor as an experiment in control of intra- 
cranial and intraspinal mechanism as well as an experiment in forces 
acting upon an inert mass of tissue. 

^Yl^en the baby is once born, it is, of course, in the highest degree 
important to decide whether apnea, which may become alarming, is 
caused by disturbance of intracranial pressure, or whether it is the 
result of frank chemical causes. Obviously, if the cliild’s inti’acranial 
and spinal contents are damaged, the most certain way of causing 
trouble is to produce further intracranial pressure. The traditional 
methods of performing artificial respiration should be reviewed with 
greatest rigidity. In the first place, if the baby has not taken a breath, 
compression of the trunk can only drive blood into the head. It can- 
not possibly favor the entrance of air into a collapsed lung. If, there- 
fore, the medulla is inactive through trauma or through long-continued 
pressure, it seems in the highest degree illogical to handicap this region 
of the brain further by pumping in more blood. The whole question 
as to whether or not air actually gets into the lungs with various meth- 
ods of artificial respiration is, of course, of cardinal importance. 
Quite clearly, no method that does not get air into the lungs will be 
effective no matter what the composition of the air is. From the 
purely experimental neurophysiologic point of view, the Drinker 
Respirator seems ideal. One of the things that has astonished and 
rather depressed certain neurologists is the degree of success by 
which physiologists maintain life in decerebrate animals in labora- 
tories, and the rather prompt death of certain apneie infants. 

Nobody is foolish enough to suppose that competent obstetrics can be 
performed by neurophysiologists. On the other hand, the earrjdng out 
of the principles of control of intracranial pressure, and the proper 
physiologic methods of resuscitation may be of the greatest assistance 
to the members of an harassed profession who are dealing, of course 
with urgent cases. ’ 


(For discussion, see ■page 600.) 



THE DRINKER RESPIRATOR TREAT]\IENT OP THE 
IMIilEDIATE ASPHYXIA OP THE NEWBORN'' 

With a Report op 35 Cases 

By Douglas P. Murphy, M.D., Ross B. Wilson, M.D., and 
James E. Bowman, M.D., Philadelphia, Pa. 

(From the Gynecean Hospital Institute of Gynecologic Research, University of 
Pennsylvania and the Philadelphia Lying-In Hospital) 

R ecently Murphy and Coyne described the first use of a Drinker 
respirator in the treatment of 5 newborn infants suffering from a 
severe grade of asphyxia. Each infant finally developed normal 
rliythmic breathing during the treatment, and 2 of the 5 were dis- 
charged from the hospital alive, fourteen days after birth. Prom 
these observations, and from unpublished experimental data, the 
Drinker respirator was believed by them to offer the simplest, safest 
and most scientific method for treating asphyxia of the newborn. 
The present contribution deals with the same treatment of an addi- 
tional group of 35 asphyxiated newborn infants.! 

To quote from the previous article,^ the principle upon which the 
Drinker respirator works is briefly as follows : 

“The patient is placed in a metal box or respirator with his head protruding 
from one end through a snugly fitting rubber collar. When the respirator is 
closed, the body is in a relatively air-tight container, with the head exposed to 
room air. By means of an electrically driven pump and valve arrangement, changes 
of air pressure are induced within the respirator. Thus, moderate degrees of ac- 
curately measured negative pressure are made to alternate rliytlimically with at- 
mospheric pressure. Wlien negative pressure is applied, air at atmospheric pressure 
enters the respirator through the nose, mouth, and trachea; it is drawn into the 
lungs and the chest expands. When the negative pressure within the respirator 
returns to normal, the elastic recoil of the chest produces expiration." 

A photograph of an infant size Drinker respirator is shown in Fig. 1, 
with a doll in the negative pressure chamber. 

Absence of breathing in the newborn, as regards the time of its 
occurrence, can be studied conveniently under 2 headings, (1) when 
observed for the first time at birth, and (2) the acute respiratory fail- 
ure which may not appear until some hours or eAmn days after birth. 
The latter is usually seen in immature infants ; the former is to he ob- 
served in mature infants as well as in immature ones. The present report 
eoneerns the treatment of immediate birth asphyxia. 

•Read before the Kew York Obstetrical Society, November 9, 1930. 

IThe infants were born in the Maternity Department of the University of Penn- 
sylvania Hospital and in the Philadelphia Dying-In Hospital. The authors are ve^ 
much indebted to Drs. Edmund B. Piper and Norris VauK for the privilege of maKing 
the observ^ations which form the basis for this report. 
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MURPHT’, ET Alt. : THE DRINKER 

Eecords of 35 infants, treated by the Drinker method, form the basis 
for this report. They constitute 4.9 per cent of 709 consecntiTe live 
births, observed in 2 teaching maternity hospitals. Summaries of 
their records appear in Table I. The material is arranged in 2 parts ; 
the first deals with infants which were alive at the last observation, 
i.e., when their mothers were discharged from the hospital. The sec- 
ond section includes the infants who died in the hospital while under 
observation. It will be noted that all of the infants were handicapped 
by reason of either the prenatal condition of the mother, the nature of 
the delivery or by immaturity. Hence they suffered from more than 
a simple lack of oxygen or excess of carbon dioxide, or both. 

The only preparation for the mechanically induced artificial respi- 
ration, consisted of clearing the upper air passages of any obstructing 



Fig. 1. — Photograph of infant size Drinker respirator with doll In the negative 
pressure chamber. The depth and rate of breathing arc controlled by the motors 
shown on right, each controlled in turn by a rheostat. The depth and ‘frequency of 
the pressure changes are recorded on the manometer seen in the center of the picture. 


material. This was effected by holding the infant head down while 
aspirating the nasopharynx with a soft rubber catheter. During tlie 
artificial respiration period the aspiration was repeated as needed. 
As soon as the upper air passages were believed to be clear, the infant 
was placed in the respirator and treatment was begun. Tlie latter 
was carried on with the infant tilted head down, at an angle of 15° to 
20 , as shown in Pig. 1, The baby was either in the supine or prone 
position. Using the supine position, it was easier to observe the me- 
chanica lly induced respiratory movements, and the cardiac impulse. 


Table 1 shows summary of records of 35 aspl.y.viated newborn infants, treated 
in Drinker respimtor. The first 21 infants were discharged from hospital alive, 
the last 14 dmd rn ttm hospital. The latter are arranged according to the canse of 
death, as indicated hy autopsy or by cUnical findings. 




Table I. Eecords of Infants Treated in Drinker Eespirator 
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’'J'lie prone position, however, with the head clown and turned to the 
side gives opportunity for better drainage of the air passages. The 
respirator motors were adjusted to give a breathing rate of 45 per 
minute for one group of infants, and 35 per minute in another group. 
The negative pressure employed was sufficient to raise the column of 
water in the manometer (shown in the center of Fig. 1) from 8 to 
10 cm. With these settings it was possible to secure an adequate de- 
gree of ventilation, as indicated by the number of infants who sur- 
vived. Less than 8 cm. pressure has been found to be inadequate in 
maintaining artificial respiration in a certain percentage of cats para- 
Ij^zed with curare. Though pressures above 10 cm. may be used in 
the treatment of cats or infants, if the upper air passages are clear of 
anj’ obstructing plugs of mucus, etc., it is inadvisable to exceed this 
level very much in the treatment of infants at birth, since the condi- 
tion of the air passages, at that time, cannot be ascertained. 

In each ease treatment was carried on until the infant developed a 
normally rapid rhythmic respiratory activity, or until no evidence of 
life existed. The latter was indicated by the changed color, and by 
auscultation of the cardiac area, after opening the respirator. 

Only 3 of the 35 infants failed to breathe at all during their treat- 
ment. A few gave one or two gasps, but never developed a normally 
rapid i-hj^hmic tj’pe of breathing. The breathing of the surviving in- 
fants developed in the following manner.- A single spontaneous breath 
would appear during the course of treatment. This would consist of 
a short but weak gasp, associated with a spasm involving the head and 
neck muscles. It would be followed by similar breathing efforts, ex- 
hibiting an increasing frequency and vigor, until a point would be 
reached when the rate was rapid and steady. The respirator would 
then be stopped, since the infant Avould be breathing adequately for 
its needs. It had been observed in experimental studies upon animals, 
and in the treatment of other infants,^ that the respii*ator was of lit- 
tle, if any value, when spontaneous breathing was fully established. 
When this had begun, the animal or infant totally ignored the influ- 
ence of the machine, holding its breath at will, or breathing at an 
independent rate, as the case might be. 

Essential data pertaining to the treated infants is reeoi'ded in 
Table I. It will be noted that the majority of the infants survived, 
in spite of the poor prenatal conditions of the mothers and the diffi- 
culties of the deliveries. It will be further observed that the surviv- 
ing infants were those which were the more mature, as indicated by 
their birth weights. 

Information upon the time inteiwal between birth and the beginning 
of artificial respiration, and its relation to survival of the infant, is 
summarized in Table II. It will be noted here that the majority of 
the infants received their first treatment more than two minutes after 



MURPHY, ET AL. : 


the drinker respirator TREATilENT 


533 


birth. While on the other hand those iidiich received their treatment 
earlier, shoived the largest number of survivors. 


Table II. Interval Between Birth and Treatment 


NUMBER CONDITION AT LAST 

TIME IN MINUTES OP OBSERVATION 

INFANTS ALIVE DEAD 


WitMn 2 
2- 5 
5-10 
10 - 


1.5 12 

6 2 

8 5 

5 1 


,1 

4 

3 

4 


Totals 


34 


20 


14 


Table II shows a sammaTy of data taken from Table I, dealing with the interval 
between birth and the start of Drinker respirator treatment of 34 infants. Note 
the decrease in the number of surviving infants, with the increase of the interval 
between birth and the beginning of treatment. 


A glance at Table III indicates to a certain extent at least, the 
degree of asphyxia exhibited by the patients, as shown by their respi- 
ratory power during the period before treatment was instituted. 
Twenty-five of the 35 had taken three, or less than three breaths 
before being treated. 


Table III. Breathing Attempts Before Treatment 


BREATHS 

NO. OP INFANTS 

None 

14 

3 or less 

11 

Dew (number not recorded) 

10 

Total 

35 


Summary of data taken from Table I, dealing with the respiratory power of the 
35 treated infants, before Drinker respirator treatment was instituted. Note that 
26 of the 35 infants breathed less than 4 times prior to the start of their treat- 
ment. 

Tlie time of the first spontaneous breath after the start of treatment 
Avas noted in 24 instances (Table lY). It will be observed that the 
majority of infants exhibited the first sign of spontaneous respiratory 
activity within the first four minutes of treatment, that one infant, 
which took no spontaneous breath for the first twelve minutes, finally 
breathed normally and survived. 

Onset of rapid rhythmic breathing ivas studied in 32 infants. Of 
these, 6 nei'^er breathed with normal rapidity. The interi'al between 
the start of treatment and the time of the rhythmic breathing of the 
remaiiiing 26 k given in Table Y. It will be seen from this table that 
3 infants survived, though their normal breathing did not return until 
after twenty minutes of artificial respiration. 

The infants were followed to the date of their discharge from the 
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Table IV. Time of Pirst Spontaneous Breath During Treatment 


TIME IN MINUTES 


NUMBER 

OP 

INFANTS 

CONDITION AT LAST 
OBSERVATION 

ALIVE DEAD 


■\Vitliin 2 


11 

7 

4 


2-4 


8 

6 

2 


4-6 


4 

3 

1 


12 


1 

1 

0 


Totals 


24 

17 

7 


Summary of data 

taken from Table I, dealing -with time of onset of 

first 

spontaneous breath to 

take place during treatment. Note that one 

infant 

sur- 

vived, though it did not breathe spontaneously 

until twelve minutes of respirator 

treatment had been given. 





Table V. 

Onset of Rhythmic (Rapid) Breathing 





NUMBER 

CONDITION AT LAST 


TIME IN MINUTES 


OP 

OBSERVATION 





INFANTS 

ALIVE 

DEAIi 


Within 5 


8 

5 

3 


5-10 


9 

8 

1 


10-20 


4 

3 

1 


20-30 


4 

3 

1 


30-35 


1 

0 

1 


Total 


26 

19 

7 



Summary of data from Table I, dealing with the time of onset of rapid-rhythmic 
(normal) breathing of 25 infants treated in the Drinker respirator. Note that 
three infants survived, though they did not develop an adequate spontaneous res- 
piratory activity until more than twenty minutes of respirator treatment had been 
given. 

hospital. Of those luhich died, it will be noted in Table I, a number 
of them lived for several hours after birth, and two lived eleven and 
eighteen days respectively. Jt is evident from this, that the infants 
who survived for some time were suffering from injury other than 
simple asphyxia. When the respirator was effective in permitting 
spontaneous breathing to begin, and for this to be followed by a rapid 
rhythmic form of breathing, its function as an aid in the treatment 
of the asphyxia was then ended. 

Of the infants who survived (21) it is quite impossible to say to 
what extent they were saved by the use of this method of treatment. 
It is firmly believed that certain of them at least, owed their lives to 
the treatment, and that no doubt others were saved from degrees of 
asphyxia which, though they would not have caused death, might 
have produced serious damage to vital tissues. 

Of the infants who did not survive, death was believed to have 
resulted from two chief causes, (1) injury to the cranial contents, and 
as a result of (2) prematurity. (Table VI.) Of the 14 dead infants, 
8 came to autopsy, which helped to confirm the diagnoses. 
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^ Table VI. Deaths 

' EVIDENCE 

CA^SE NHMBER OF INFANTS ' 

A. Cerebral bemorrliage 6 4 2 

(Average weight, 

7 pounds 3 ounces) 

B. Prematurity 8 4 4 

(Weights) 

1. 4 pounds 10 ounces 

2. 4 pounds 8 ounces 

3. 3 pounds 8 ounces 

4. 2 pounds 12 ounces 
0 . 2 pounds 9 ounces 

6. 2 pounds 6 ounces 

7. 1 pound 12 ounces 

8. (No record) 

Summary of data taken from Table I, regarding the cause of death of 14 
asphyxiated infants treated in the Drinker respirator. Note the decided im- 
maturity of the infants diagnosed as having died as a result of immaturity (pre- 
maturity) contrasted with the average weight of those infants who died of 
cerebral hemorrhage. 


COMjMENT 

It is evident that in maternity hospitals at least, asphyxia neo- 
natoium is a major obstetric problem, in view of the high percentage 
of infants that exhibit this condition (approximately 5 per cent). It 
is also apparent that many asphyxiated infants, when properly cared 
for ultimately survive. The cause of the asphyxia, at the time of 
birth, cannot always be determined. Regardless of this, or of the 
degree of asphyxia, artificial respiration should be instituted, and be 
maintamed as long as any evidence of life exists. It is presupposed, 
however, that the upper air passages have been cleared of all ob,strnc- 
tive material before any form of artificial respiration is employed. 

In the recent report by Murphy and Coyne,i one infant failed to 
exhibit a spontaneous breath until artificial respiration had been main- 
tained continuously for one liour and four minutes. From this and 
rom other observations, it is believed that no commonly employed 
method of artificial respiration (including the Drinker method) ' ac- 
tually incites the respmatory apparatus into activity in infants suffer- 
mg fiom deep asphyxia, though it may act as a stimulant. The chief 
ludication therefore is to maintain an adequate degree of pulmonary 

^ possible that during this 
penod the respiratory center may of its own accord begin to function 
and to a degree sufficient for the needs of the organism ’ 

If this theory is tenable, the Drinker respirator offers the best 

uTssdf t asphyxiated newborn infants, since by its use it is 

possible to maintain an adequate pulmonary ventilation 1 

definite period of time. Its advantages are the following- The prin' 
eiple of its action is somid Tbe ^ b rue pim- 

square inch of the chest equally without 

luciiij, uitiiout the application of nutlne 
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pressure at anj^ single point. The machine has already reached a high 
degree of perfection, and the limits of safety of its use have been 
studied upon experimental animals. The machine can be so adjusted 
that the normal rate and depth of breathing of the newborn infant 
can be closely approximated, to insure adequate ventilation without 
at the same time producing symptoms of overventilation. 

Treatment is available at an instant's notice, and may be carried on 
for an indefinite period, without effort on the part of the attendant, 
and with the minimum expenditure of energy on the part of the in- 
fant. If the latter is immature, and later i‘tspirator 3 ’^ failure is likely 
to occur, the infant can live in the machine so that treatment can be 
started at a second’s notice. The negative pressure chamber is so 
built that the bodj^ can be maintained horizontally' or head down. The 
latter position is the best during treatment, since it aids the gravity 
dischai’ge of fluids from the upper air passages. 

The infant can be maintained in surroundings of anj’’ temperature 
desired, above that of room temperatm-c. At the same time its head is 
exposed to the cooler room temperature, Avhich has a higher and there- 
fore more desirable moisture content. Throughout the treatment the 
infant lies perfectly quiet, except for the movements of the chest 
wall induced by the machine, and is not subjected to any force that 
cannot be both controlled and measured. Nor is he subjected to the 
dangers of pulmonary* infection, alwaj's a possible sequel of mouth-to- 
mouth insufflation. 

In conclusion it may be said that the use of the Drinker respirator, 
in its clinical application to the treatment of asphyxia neonatorum, 
has passed the purelj'' experimental stage of its development; that 
when emploj'ed, using the amount of negative pressure (8 to 10 cm.) 
and breathing rate (45 per minute) as herein advised, there need be no 
fear that any possible damage can result to the infant so treated. The 
apparatus is so simple of construction and of operation, that its opera- 
tion can be readily’' understood by the average person, which fact gives 
it a very wide field of usefulness. 

REFERENCE 

(1) Murphy, D. P., anil Coyne, J. A.: J. A. M. A. 95: 335, 1930. 
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THE TREATMENT OF POSTNATAL ASPHYXIA* 

By PAiiUEt. J. Flagg, M.D., New York, N. Y. 

A sphyxia is a generic term imptying oxygen want. 

k The specific instances of aspliyxia exhibited in foreign body oh- 
stmction, asphyxia neonatorum, drug poisoning, submersion, electric 
shock, and anesthetic accidents, all show a common sequence of signs 
and symptoms. 

Asphyxiated patients, whetlier baby or adnlt, are readily grouped 
into three classes as follows : 

In the first class, we find the depressed patient, the patient who may 
be roused, whose respiratory center, circulation, muscle tone, and re- 
flexes while subnormal from anoxemia are readily stimulated and 
quickly resume their normal functions. These cases are by far the 
most numerous. 

Second, we find the patient who cannot be roused, whose respiration 
is markedly affected, giving rise to varying degrees of cyanosis, whose 
circulation shows the effect of decreased ventilation, by reason of de- 
creased rate and volume, rvhose muscle tone is reduced, and whose 
superficial reflexes are in abeyance. 

And then we fiird the third class, the case of extreme asphyxia, the 
patient whose respiration has ceased altogether, whose circulation is 
failing, whose muscle tone and reflexes have entirely disappeared. It 
is upon this class that we, as physicians, should focus our best ener- 
gies, for this is the patient who dies unless he be promptly and effec- 
tively stimulated with oxygen and carbon dioxide. 

Of the specific instances of asphyxia which demand our attention, 
asphyxia neonatorum offers the most fertile field for the following 
reasons : 

Preparation may be made in advance. 

We meet our patient at once, without the delay, for example which 
usually occurs in submersion, gas poisoning, etc. 

The vitality of the baby is much greater than the adult. 

Owing to his size and easily approachable respii’atoiy structures, lie 
offers less resistance to treatment. 

Finally, the very delicacy of the structure involved encourages and 
rewards painstaking and precise treatment. 

The phj^siologie pathology involved in asphyxia, while intricate in 
its relations, follows, nevei’theless, a definite sequence of mechanical 
which render logical treatment comparatively simple. Pre- 

*Read before The New York Obstetrical Society Decembpi- Q c. 

on the Resuscitation of the Newborn. '* WoO, in a SjTnposium 
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natal atelectasis pins asphyxia from any cause, sueli as anesthesia, 
cord pressure, central pressure, drugs, foreign body obstruction, etc., 
results in a high right heart pressure, low left heart pressure, open 
foramen ovale, reduced cerebral circulation, continued anoxemia, in- 
creased central pressure, and if unrelieved, a dead baby. 

The indications are, therefore, to relieve at once prenatal atelectasis, 
and to prevent postnatal atelectasis arising from bronchial obstruc- 
tion. The alveolar capillaries maj"- then be readily oxygenated, de- 
creasing the right heart pressure, increasing the left heart pressure 
which closes the foramen ovale, throws an increased circulation in the 
respiratory center, and in addition to oxygenating it, affords stimula-. 
tion by the CO, which has been added to its normal gas content. 

In the midst of these considerations, one is apt to pause and reflect, 
“I have done obstetrics for years, and I do not seem to run into these 
asphyxial difficulties.” However, it is a generally accepted fact that 
out of every 100 babies born, 4 die regrettable deaths, and of these 4, 
at least 1 dies from the acute asphyxia under consideration.* There- 
fore, in eveiy service of 100 cases a month, dating from this evening, 
ten to twelve babies are to die before next December 9. It is upon 
this group of doomed babies that ive now fix our attention. 

In view of what has been said, how may Ave best make use of avail- 
able facilities to decrease the fetal mortality from asphyxia during 
the coining year? 

First of all it is as important to grasp the actual degree of asplyxia 
present as it is to make a diagnosis and prognosis in a surgical ab- 
domen, typhoid, or pneumonia. The immediate question to be asked 
and ansAvered is. Into Avhat class of asphyxia does this baby fall? Is 
he merely depressed, is he dying, or is he quite obviously a border- 
line ease? 

1. The depressed case, the baby AA-ho breathes occasionally in gasps, 
Avho moA'^es about Avhen stimulated, AA^ho empties his bladder, avIio re- 
sists moA^ements of his head and his extremities, usuallj^ responds to 
any form of stimulation. He responds successfully to resuscitation 

*The Bureau of A^'Kal Statistics of the New York Board of Health furnished the fol- 
lowing figures for the year 1929 in stillbirths: 

Total population for the five boroughs 6,881 882 

Total number of blrUis recorded 124.404 

Total number of stillborn 5,726 

Of this total of 5,726, 

535. due to cord pressure 
164 due to breech 
111 due to malposition 
184 due to deformed pelvis 
354 ascribed to difficult labor 
265 due to asphyxia, 

giving a total of 2,013. 

For the sake of a conservative estimate, we might reduce this figure by 30 per 
cent, giving us a total of approximately 1,200 deaths for approximately 120,000 births, 
or 1 per cent. 

This 1 per cent fetal mortalits' at birth does not include the neonatal deaths di- 
rectly due to atelectasis, antenatal and postnatal, and to postnatal pneumonia, and 
pulmonarj- complications due to aspiration. 
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by tlie spanking, tubbing teclinic. He will promptly and xigoronsly 
respond to inbalations of oxygen CO, offered to liini by a pharyngeal 
tube or a small mask applied over his face. Such babies, so stimulated, 
promptly reach a stage of crying and struggling which overcomes 
their atelectasis through automatic, intratracheal pressure against the 
closed glottis. Every case of depression, however, should receive the 
benefit of pharyngeal suction, for all efforts to increase the depth of 
the respiration by pharyngeal tube or inhaler, in the presence of fluid 
in the pharynx is a direct means of inducing aspiration and postopera- 
tive pneumonia, as well as postoperative atelectasis and bronchiectasis. 



Figr. 1. — Resuscitation apparatus (Flagg), hospital model. 


2. The asphyxiated baby whose respiration occurs at long intervals 
and only following external stimulation, whose muscles are relaxed, who 
offers no resistance to the opening of the mouth, should be immediately 
larjmgoseoped, and the pharynx aspirated. 

If there is no reflex mntatiou induced by this aspiration, the glottis 
should be intubated with the suction tube under direct vision and the 
trachea aspirated. 


The leflex tone of the glottis is the best indication of the child’ 

rn Tf’tl " promptly respond to oxygei 

CO, If there is no reflex spasm of the glottis, the baby falls ink 
the third class of asphyxia. He is dying. ^ ^ 
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3. Sucli a baby demands immediate and full oxygenation and the stim- 
ulating effects of COo. As ive observe such an infant and see the 
lividity or the pallor of the skin, the total absence of respiration, the 
flicker of a heart impulse through the chest vmll, the complete loss 
of muscle tone, it is easj* to understand the necessity for prompt, vigor- 
ous action. The upper portion of the respiratory tract from the lips 
to the vocal cords has become a collapsed flabby tube containing more 
or less fluid. Ordinary physics demands that this tube be opened, that 
fluid be removed, and that a patent gas channel which will reach past 



Fig. 2. — ^Resuscitation apparatus, portable model. 

obstruction into the trachea be promptly introduced. Through such a 
tube, oxygen COo may be delivered xuider measured pressure. Such 
pressure overcomes atelectasis, allows of an immediate diffusion and 
absorption of oxygen CO„ ■which relieves the right heart pressure, in- 
creases the left heart circulation, and throivs the necessary stimulation 
into the depressed respiratory center. 

The treatment of postnatal asphyxia may be summed up as fol- 
lows: The actual condition of the baby is the guide to the treatment 
which he requires. The actual condition of the baby is measured by 
liis muscle tone and reflexes. 
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Every baby, ivitboiit exception, is entitled to an immediate post- 
operative toilet 'wMcb inclndes suction of the mouth and pharj^^nx. 
This treatment alone will play a definite part in preventing postopera- 
tive pulmonary complications due to aspiration. 

If muscle tone and reflexes permit of easy laryngoscopy, this should 
be done at once and the pharynx and the larynx inspected. 

Should the baby offer no resistance to this procedure, the larynx 
should be intubated and aspirated. 

If the glottic reflex is reduced or abolished by the anoxemia present, 
the insufflation tube should be introduced and intratracheal insufflation 
of oxygen CO 2 under pressure of 15 to 20 mm. of mercury, seven-and- 
a-half to ten inches of water should be promptly carried out. This- 
treatment should be continued until resjiiration is reestablished, or, in 
the absence of a reestablished respiration, until the heart has ceased 
to beat and cyanosis develops in the face of this intratracheal oxygen 
insufflation, indicating the final failure of the circulation. 

In conclusion, I believe that the treatment of postnatal asphyxia 
implies first of all, recognition of the degree of asphyxia, aspiration, 
laryngoscopy, intratracheal suction, intratracheal insufflation of oxy- 
gen CO 2 , under measured pressure with the continuation of insuffla- 
tion, until respiration is reestablished, or until the circulation is 
proved to have failed, as evidenced by the persistence of cyanosis in 
the presence of a high percentage of oxygen in the alveolar air. 

The technic described is designed to meet every type of asphyxia 
with the utmost directness and simplicity. 

In view of the practical success of this technic in the wide field of 
asphyxias, one may with safety predict that before long every hos- 
pital organization will find it necessary to add to its existing depart- 
ment, the department of gas therapy, whose field shall include the 
scientific resuscitation of infant and adult, oxygen therapy, as now 
widely employed, and finally the supervision and the administration 
of inhalation anesthetics. 


189 E.\st Sixty-Fourth Street. 
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THE INHALATIONAL METHOD OP RESUSCITATION PROM 
ASPHYXIA OP THE NEWBORN'" 

By Yandell Henderson, Ph.D., New Haven, Conn, 

(From Tale University J 

T he object of the inhalational method is much broader than mere 
resuscitation from asphyxia at bh*th. It aims to insure that the 
child shall not only be alive at bii’th, or alive the next day, but also 
alive at the end of the neonatal period of three or four weeks. More 
deaths now occur in the neonatal period than the total of stillbirths. 
More lives can be saved from the secondary .effects of incomplete dila- 
tation of the lungs in the neonatal period than from primar}" birth 
asph3’’xia. 

The inhalational treatment of asphj’-xia has therefore two aspects: 
(a) It is the sole and only reallj’- effective method of resuscitation 
from primaiy asphj’'xia at birth that nature and science afford. It can 
save manj’’ lives now lost at birth, (b) In addition it can achieve a far 
larger saving of life from among those who now die in the neonatal 
period. 

The large majority of the babies that breathe spontaneously never- 
theless retain for hours or days or even for Aveeks nndilated areas in 
their lungs. Prom this condition of unrelieA’^ed atelectasis result sec- 
ondary asphyxia and neonatal pneumonia. Ci’uickshank’s obserA’’a- 
ticns in Scotland, as Avell as those of Wasson in this countiy and A'on 
Reuss in Germanj’", demonstrate that pneumonia consequent upon atel- 
ectasis causes tAvo-thirds of all the deaths in the neonatal period, 
nearly as manj^ in fact as the total of stillbirths. 

Por the nonbreathing neAvborn child I faAmr the simplest apparatus : 
A small cjdinder of a mixture of oxygen and 7 per cent carbon dioxide, 
a mask to enclose the face, and a rubber bag of onlj’’ 2 or 3 liters 
capacity Avith a AmHe or stopcock at the end. The bag is filled and the 
cylinder shut off. The mask is held on the face Avhile the bag is 
squeezed to make a gentle pressure sufficient to cause a succession of 
slight dilatations of the child’s lungs. Then as spontaneous breathing 
begins the inhalation is continued. Or, if desired, mouth to mouth 
dilatation maj’" be used and then the inhalation administered. 

It is the inhalation and its stimulating effects upon natural breath- 
ing rather than anj' form of artificial respiration that is most impor- 
tant. 

‘Reacl (by invitation) at a meeting: of the New York Obstetrical Society, held 
December 9. 1030. 
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This inhalation should be given several times a day for five or ten 
minutes for several days. It should be administered, not only to tlie 
asphyxiated, but to all normal children as well. The object is to in- 
sure full dilatation of the lungs. When this inhalation is universally 
adopted, instead of the ancient practice of making the child cry, the 
vast number of children that now die of pneumonia consequent upon 
continuing atelectasis during the neonatal period will be saved, in 
addition to those that can he resuscitated most effectively in this way 
from primary birth asphj^xia. 

The essential point regarding birth asphyxia is that, as a result of 
diminished blood supply to the brain during prolonged labor, the 
sensitivity of the respiratory center is depressed. In the normal child 
the respiratoiy center is stimulated, as soon as the placental circula- 
tion slows down, by the carbon dioxide formed in the child’s own 
body. In the asphyxiated child, although there may be more carbon 
dioxide than normally, the center is so depressed that this stimulus 
is insufficient to excite natural breathing. But when a sufficient per- 
centage of carbon dioxide is administered to the lungs, the center 
responds quite normally. 


REFERENCES 
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145, H. M. Stationery Office, London. (2) Henderson, Y.; J. A. M. A. 96: 495, 
1931. (3) Fon Renss, A, B.; The Diseases of the New-Born, New York, William 

Wood & Co., 1929, pp. 304 ff. (Full literature.) (4) Wasson, W. W.: J A M 
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Langhorst, Henry F.: Prevention of Puerperal Infections. 111. M. J. 64 : 298, 1928. 

Dietetic regulation, sufficient and graduated exercise, exposure of body to sun- 
light and sufficient bathing are important to prevent lowered resistance to puerperal 
infection. Foci of infection should be eradicated. Tlie author cites 4 patients with 
focal infection who developed puerperal infection, one of whom died. 
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HEMANGIO-ENDOTHELIOIMA INTRAVASCULARE OP 

THE OVARY* 

A Review op the Literature With a Report op a Case 

By Francis W. Sovak, M.D., F.A.C.S., and Victor Carabba, M.D., 

New York, N. Y. 

(From the Gynecological Department of the University and Bellevue Medical College, 
and Pathological Department of Bellevue Hospital) 

I TEMANGIO-ENDOTHELIOMA intravasciilare of tlie ovary is a 
very rare neoplastic disease. An extensive review reveals onlj^ 
four eases reported in all the literature. The case herein described 
represents the fifth and onlj’’ ease in American medical annals. 

There have been reported 52 cases of ovarian endothelioma in gen- 
eral, all of them by continental observers. One case classified as angio- 
sarcoma ovarii, published by Cullen in the Johns Hojikins Hospital 
Reports, is of questionable nature, probablj’- of perithelial origin. The 
foreign cases reported were classified according to Borst’s classifica- 
tion; namel}'', hemangio-endothelioma, intravascular and perivascular, 
and lymphangio-endothelioma. Thirty -two of the cases were lymphangio- 
endotheliomas arising from the Ij’^mphatic system and lymphatic 
spaces ; 4 were cases of hemangio-endothelioma intravasculare, 2 aris- 
ing from the blood capillaries and 2 from the blood vessels; 14 were 
cases of hemangio-endothelioma of the perivascular type, 12 of which 
arose from the endothelium of perivascular lymph spaces and 2 from 
the adventitial cells; 2 cases were metastatic from endothelioma else- 
where. 

In spite of the seemingly common occurrence of this tumor variety 
in general, opinions of pathologists differed as to whether the endo- 
theliomas should be considered as belonging to the group of sarcomas 
or to that of the carcinomas (epithelial growths). Kubo, after study- 
ing the work of Virchow, Vollemau, and C. Hertwig (mesenchymal 
theory), came to the conclusion that there is no doubt that the fully 
differentiated endothelium is much more closely related to connective 
tissue than to epithelium, especially so as there often occurs normally 
transition from endothelial cells to true connective tissue cells, whereas 
no such occurrence is observed even in pathologic ginwths of epithelium. 

review op eiterature 

In 1804, V. Eecklingliausen reported a tumor e.xtirpated from tlie orbit as 
having arisen from the endotlielial lining of the lymphatics. Since then, 52 cases 
have been reported in the literature of tumors arising from the lymphatic and 

*Reaa before the New Y'ork Obstetrical Society, November 11, 1930. 
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peri- and intra-vascular systems of tlie ovary. Leopold, 2 in 1874, %vas the first to 
prove e.-ctensive growth of endothelial elements in ovarian tumors and described 
a very large growth which he derived from the endothelium of lymph vessels. 

In 1879, Marchands published an interesting paper in which he stated for the 
first time and with absolute certainty that his patient had a tumor growth of 
endothelial nature in the ovary. He concluded, first, that it was a cystic papillary 
tumor of the ovary derived from the endothelium of lymphatics; second, a cystic 
tubular tumor of the ovary of endothelial origin and, third, that the tumors of 
endothelial origin must be differentiated from sarcomas. Flaischlen^ was the next 
one to report about sarcomatous degeneration of ovarian cysts, the microscopic 
picture being the same as that of Marchand’s tumors. Flaischlen concluded that 
it was a malignant degeneration of a cystic tumor of connective tissue origin, com- 
bined with a dermoid cyst. Olshausen and Aelcermann,5 and Eichardt,o in 1899, 
showed a definite relation of the tumor cells to the endothelium of blood vessels, 
and described their tumors as endothelioma intravasculare. Eickardts was also 
the first to prove the ability of such a tumor to metastasize. Mary Dixon Jones,2r 
in 1899, described twelve cases of “endothelioma” of the ovary from a clinical 
viewpoint. None of these could be regarded as endothelioma, however, and they 
were probably carcinomas or sarcomas, while others were not true newgrowths 
(Kubo).ia Pomorski,r in 1890, was the first to diagnose these tumors as 
endothelioma lymphatieum, although Marchand had previously stated the possibility 
of such origin. V. Velitsf described a tumor which, on account of the microscopic 
findings, he classified as being derived from the endothelium of the lymph vessels. 
V. Eosthorn,8 in 1891, described such a tumor as endothelioma perivaseulare of 
the ovary, there being evidently immediate relations between the newgrowth and the 
blood vessels. J. A. Amann,2o in 1894, in a study of five cases of endothelioma, con- 
cluded that these growths originated from the endothelium of the blood capillaries 
and the endothelium of the lymphatics and tissue spaces. Thus, Amann and L. 
Picks give recognition to several types of endothelioma, depending on the structures 
from which they arise, such as lymphatic and vascular endothelium and perithelium. 
In the years 1895-1899, several papers were written about these tumors by Voigts, 
Herz, and others. Linck, in 1900, described a case of bilateral endothelioma 
lymphatieum eystomatosum. He reviewed the literature to date and was inclined 
to conclude that his case was a metastatic one from a gastric neoplasm. Haaeke, 
in 1901, described an endothelioma of the ovary of lymphatic origin, and described 
some syncytial masses the origin of which was not given. Schlagenhauferi® (1902), 
Polanoii (1904), Papaioannouis and others pointed out the close resemblance of 
metastatic ovarian carcinoma to endothelioma and fibrosarcoma. Papaioannou,i2> m 
in 1904, as a result of his observations on the prevalent views, classification and 
histogenesis of endotheliomas of the ovary, reported as follows: 


1. Perithelioma, in the sense indicated by Amann, represents an independent 
tumor which belongs among sarcomas and which is derived histogenetically from 
the adventitial cells of precapillary blood vessels. 


2. The tumors described as endothelioma cannot be regarded as carcinomas. 

3. A great number of independent endotheliomas of both ovaries may be car- 

cinomatous metastascs from abdominal organs. Thus, grave doubts arose as to 
the existence of any genuine endothelioma of the ovary. H. Meyeria was disposed 
to discard the entire group, and EibbertJ^ (1912) states the extreme view that 

the endothelial origin of any ovarian tumor, while possible, is unproved. Ewingi 

states that the most conclusive features of certain endotheliomas is the relation of 
cel groups, inclosing blood masses, as in angioblastie sarcoma. While the 

teratomatous nature of these tumors cannot be disregarded (IVlassow),i still Stern- 
berg and Monckbergm and Pfannenstielm endeavor to establish and recognize such 
..-or. ,„o ov.,,,.. Erinp „„„e dtic.l „se„cl. ‘ 



546 


AjMERICAN journal op obstetrics and gynecology 


the current scepticism regarding the endothelial nature of the endothelioma, so 
called, there is nevertheless a restricted group of ovarian tumors for which very 
strong evidence points to an endothelial origin. The evidence, besides a histologic 
one, is the peculiar clinical course and gross appearance. The macroscopic behavior 
of the tumors is very variable. At times they are solid, at times cystic, and at other 
times combined with difEevent ovarian, growths. It is very difficult to differentiate 
them macroscopically from sarcomas or carcinomas. While Olshausens described 
them as rare ovarian cystic tumors, Picko did not think that the cyst formation was 
characteristic of them and that they did not differ roughly anatomically from the 
solid sarcomas and carcinomas of the ovary. 

The above reported cases show the following characteristics: 

Type . — Thirty cases (57.6 per cent) were solid tumors, with some mixtures of 
small cysts which had a honeycombed appearance and were located iii the brittle 
spongy tumor masses. They also showed hemorrhagic, necrotic, and often unilocular, 
multilocular and combination cysts. 

Age Incidence . — The age incidence also shows a very variable picture, the 
jmungest patient being seven years old, the oldest sixty-four. Altogether there 
were 2 patients less than ten years of age, 4 between eleven and twenty, 10 between 
twenty-one and thirty years, 8 between thirty-one and forty years, 14 cases between 
forty-one and fifty years, 9 between fifty-one and sixty years, and 3 cases above 
sixty. The fourth decade is the most favorable, although there is no marked dis- 
position to be noticed from the above figures. 

Location. — Twenty-five cases involved the right ovary, 21 the left, 5 were 
bilaterally advanced, and in 1 case tiie primary seat was not mentioned. In 1 case 
the formation was traced nine years back and in others only a little over a half 
year had elapsed. 

Symptoms . — There are no specific pathognomonic symptoms. At times there are 
pain, pressure, ascites, and atypical formation of the genitals, but they cannot be 
used as clinical signs of surety. Malignancy is present, but not so marked as in 
carcinomas and sarcomas. 

Aletastasis . — Local and general metastases take place by blood and lymph vessels, 
but at times through implantation, so that the primary growth is sometimes difficult 
to locate. Frequently there are adhesions to neighboring organs; e.g., to the pelvic 
wall, intestinal loops, etc. No patients ■with bilateral tumors (Kubois) have been 
reported as recovered, but unilateral tumors have been successfully eradicated by 
several operators (Pfannenstiel). 

Pathology. — Microscopically,! Kubo’sis cases showed the tumor cells surrounding 
vascular channels which possessed a defined wall of norm.al endothelial cells, giving 
the structure of perithelioma. The tumor cells strongly indicate their endothelial 
nature. They are very uniform, small in size, cuboidal or rounded in form, pale- 
staining cytoplasm, and regular oval nuclei, with minute nucleoli. Mucinous and 
hyaline changes in these neoplasms are common. 

CASE REPORT 

B. W., colored, aged thirty-five, ■was admitted to Bellevue Hospital February 5, 
1925, complaining of marked pain and swelling of the abdomen. One week pre\T.ous 
to admission, the patient developed a dull pain in the lower right abdomen. After 
a day in bed, the pain disappeared and she was able to be about. Three days 
later, wliile at work, she was seized with sharp pains in the lower abdomen: the 
pains were both cramp-like in character and continuous. She stated that about one 
year previously she noticed a swelling of the abdomen, which had increased con- 
siderably during the week preceding tlie onset of pain. The family, medical. 



SOVAK AND CARABBA; HEMANGIO-ENDOTHEBIOJIA INTRAVASCULARE 547 

nnd svu-gieal Ivistory were irrelevaut. Menstruation was established at fourteen 
vears, was of the 28-aay type and of four days’ duration; there was no pre-, co- or 
post-menstrual pain. A period of amenorrhea occurred from^ 1917 to 1923, the 
cause of which was unknown. From 1923, the periods were irregular, appearing 
every six to eight weeks and lasting from two to ten days. Tlie last regular period 
was on January 21, 1925, lasting seven days. The patient was delivered of one 
child eleven years previously, labor and puorperimn being normal: no history of 
abortion. 

On admission, the patient appeared to be acutely ill and physical examination 
disclosed a markedly distended abdomen. A midlinc tumor, extending 4 cm. above 
the umbilicus, was readily palpable. It was tense, regular in outline and tender; 
the greater part of it occupied the right half of the abdomen. Vaginal examina- 



Pig^. 1 — Disordei-ly and diffuse growth of tumor cells with practical absence of blood 

vessels. 


tion showed a good parous pelvic floor. The cervix which was soft and slightly 
patulous, was in the axis of the vagina. The fundus was apparently posterior and 
its size could not be made out. The mass seemed to occupy the right abdominal 
cavity and extended slightly to the left, Ijdng anteriorly to the uterus. It was 
partially movable. No definite pathologic condition of the adnexal could be detected 
by palpation. On rectal examination, the uterus was found reh'overted and small, with 
the large tumor in front. 


Temperature on admission was 101“ F., pulse 120, respiration 22. Urine showed 
a trace of albumin, few hyaline casts; and many pus cells. Blood count showed 
leucocytes 12,000, polymorphonuelears 90 per cent, lymphocytes 10 per cent. Was- 
sermann test was negative. Blood pressure was 100/60. 


A provisional diagnosis 
possibly infected. 


was made of ovarian cystoma with a twisted 


pedicle, 
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Operation. — Operation, was performed February 6, 1925, and disclosed a large 
ovarian cyst, arising from the right side, about 16 to 18 cm. in diameter, witli a 
large rupture of its anterior surface, about 10 cm. long, through which old blood 
clot protruded. There was a complete double twist of the pedicle. The right tube 
was adherent to the mass. The peritoneal cavity contained about 1500 c.c. of thin 
serosanguineous fluid, but there was no evidence of peritonitis or of infection. The 
uterus and left tube were normal. The left ovary was small, presenting an old 
peri-oophoritis, with a thickened tunica. The cyst had a spongy feel, as if it 
contained clotted blood. 

A right salpingo-oophorectomy was performed in the usual manner and the sero- 
sanguineous fluid drarvn off. A two-point suspension was performed on the retro- 



Fig. 2. — SJiow.s the formation by the tumor cells of potential lumina and actual lumina 

crowded by red blood cells. 

verted uterus, A clysis of 1000 c.c. of normal saline solution was given at the 
time of operation. Postoperative course was normal and the patient was discharged 
sixteen days later. 

Pathologic Report . — Specimen consists of a large, globular, multiloeular, cystic 
but firm mass, measuring 20 cm. in diameter, on one surface of which is an 
apparently normal appearing uterine tube. The serosa of the mass is glistening, 
deeply injected and hemorrhagic. The mass is filled with clotted blood and the 
inner lining is thrown into folds, dividing the tumor into several small and large 
divisions (lobulation). The lining membrane of the spongy, brittle tumor mass 
is smooth and glistening. The clots are easily separated from the lining. There 
is no evidence of the presence of any corpora lutea or grafiian follicles. Thus, 
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while at operation the mass appeared to be an ovarian cystoma with twisted 
pedicle and secondary hemorrhagic changes, it later was found to represent the 
transformation of the entire ovary into a vascular neoplasm. 

Microscopic Description . — (By Dr. Douglas Sjmimers, Director of Laboratories, 
Bellevue Hospital.) The histology of the tumor is comple.v.' The cellular unit 
consists of a rather small rounded cell with a small amount of pinhish staining 
cytoplasm and a relatively large, rounded but poorly chromatic neucleus. When 
subjected to reciprocal pressure, these cells assume a short spindle- or oat-shaped 
form. In places, the tumor cells grow diffusely without any attempt whatsoever 
at orderly formation. In such areas blood vessels may be practically absent, while 
in other such areas, among the diffusely growing cells, are to be made out striking 
numbers of thin-walled blood vessels, lined by flattened cells, evidently derived 
directly from those of the tumor itself; the vessels being crowded b 3 ' red blood 
corpuscles. In still other parts, the growth is provided with a richly cellular, rather 
mature connective tissue stroma, imbedded in which are numbers of long, narrow 
cellular islands, most of them composed of cells which are arranged in parallel rows 
and, of these, considerable numbers appear to be around a potential lumen, while 
others form the external limits to actual lumina. In still other instances, the lumen 
goes on to a considerable degree of dilatation and shows the presence in it of red 
blood corpuscles. 

Beturn Clinic Note . — The patient was seen on November 26, 1926, twenty-one 
months postoperative and appeared to be in perfect health. She reported that she 
was delivered of a normal child on December 21, 1025 and, at the time of her visit, 
was five months pregnant. Gynecologic examination revealed a five months 
pregnairt uterus; the left ovary was not palpable. The general physical examina- 
tion was negative. 

CONCLUSIONS 

1. Hemangio-endothelioma intravasculare of the ovary is a rare 
pathologic entity, only 5 eases, including the present one, being re- 
ported in the literature. 

2. Endotheliomas of the ovary have a definite histologic picture. 

3. Endotheliomas of the ovary, although not as malignant as sar- 
coma or carcinoma, behave, in general, lihe these malignant neoplasms. 

4. Endotheliomas of the ovary cannot be differentiated clinically 
fi'om sarcoma or carcinoma of the ovary or from other newgrowths of 
the ovary. 

5. Although bilateral endotheliomas offer a poor prognosis as to cure, 
unilateral endotheliomas can be successfully treated surgically. (Pfan- 
nenstiel and authors’ ease.) 

We wish to thank Dr. Douglas Symniers. Director of Laboratories Bellevue Hos- 
pital. for his advice and help in the preparation of this paper. 
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A REVIEW OP THE TREATMENT OP THE CASES OP 
PLACENTA PREVIA AT THE BROOKLYN HOSPITAL 
POR THE PAST TEN YEARS.'^ 

By Williaji P. Nelms, M.D., Brooklyn, N. Y. 

O UT of 9,000 obstetric admissions to the Brooldjoi Hospital for tbe 
years 1920 to 1929 (inclusive), there were 44 eases of placenta 
previa, an incidence of one-lialf of one per cent. Of this number 19 
were primiparae and 25 were multiparae. The types were represented 
as follows: marginal 26; lateral 8; central 10. Eighteen or 41 per 
cent of the cases were premature. 

All of these patients gave a history of painless bleeding at some 
time before admission, with the exception of two. All were defi- 
nitely diagnosed as placenta previa by direct manual examination 
after admission. 


Table I. Incidence. 1920-1929 (Inclusito) 


Deliveries ^ 

PRIVATE 

■WAKB 

TOTAL 1 

PER CENT 




9,000 


Brevias 1 

24- 

20 

44 

4 

Marginal 

16 

10 

26 

59 

Lateral 

6 

2 

8 

18 

Central 

2 

8 

10 

23 

Primiparae 

10 

9 

19 

43 

Multiparae 

14 

11 

25 

57 

Prematures 

10 

8 

■ 18 

41 


There were four maternal deaths out of the series, giving a mater- 
nal mortality of 9 per cent. The fetal deaths numbered 30, or 68 per 
cent. Of these 16 were premature, giving a corrected fetal mortality 
of 32 pel’ cent. Sixteen of the mothers had a temperature of 100.5° 
or over, for forty-eight hours or more after delivery, giving a mor- 
bidity of 81 per cent. 


•Read at a meeting of the Brooklyn Gynecological Society. October 3, 1930. 
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Table II. Mortality 



PRIMIPARAE 1 

MULTIPARAE 

TOTAL 

PER CENT 

Maternal ] 

Betal 

Morbidity 

1 

12 

1 5 

3 

18 ' 
9 

4 

30 

1 14 

9 

G8 

31 


As to trocitiiiGiit, GRcli cas6 was liandlccl in one o£ the following five 
ways ; 

1. By rupturing the membranes to control the bleeding and allowing labor to 
progress normally, terminating spontaneously or by forceps extraction. 

2. By internal podalie version and immediate extraction. 

3 By Braxton-Hicks’ version and spontaneous delivery, or breech extraction later. 

4. By cesarean section. 

5. In one case by the introduction of a number 4 bag and low forceps extrac- 
tion after the head had descended following expulsion of the bag. In this case 
the mother recovered, but the baby died. 

A total of 15 eases iveve treated by the first method (see Table III) . 
There were no maternal deaths, and all of the six fetal deaths were 
premature babies. Two of the patients, or 13 per cent, had a report- 
able temperature. All cases ivere of the marginal type of placenta 
previa. 


Table III. Treatment by Eupturing Membranes 



PRIMIPARAE 

MULTIPARAE 

TOTAL 

PER CENT 

Total cases 

7 

8 

15 

34 

Maternal mortality 

0 

0 

None 

None 

Fetal mortality 

2 

4 

6 

40 

Maternal morbidity 

1 

3 

9 

13 

Prematures 

4 

4 

8 

53 

Marginal type 

7 

8 

15 

100 


Seven cases were treated by the second method. The cervix was 
found to be almost fulV dilated on admission in two of these. Three 
cases were packed until the cervix was over four fingers open before 
performing the version and extraction. In one case the cervix was 
dilated by the use of a bag and in the other this was done manually. 
(See Table IV.) There were two maternal and five fetal deaths by 
this method. 


Of the maternal deaths the first was a para iii about eight months pregnant, 
who was sent into the emergency ward by an outside doctor, with a history of bleed- 
ing intermittently for tlic previous three weeks, and very profusely just before ad- 
mission. On examination the cervix was one finger dilated. There was very little 
bleeding from the examination. A central placenta previa was felt. She was 
packed, with no bleeding through the pack. The next morning the cervix was 
fully dilated, and a podalie version and extraction through the placenta was done 
with very little blood loss. The patient died shortly after delivery during a saline 
infusion. The cause of death was attributed to shock 

The second case was a para iii, full term, admitted to the emergency ward with 
a history of slight bleeding for five days before admission. She had been examined 
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and packed vaginally bj- a doctor in her home. A central previa was palpated on 
removing the pack, and the cervix found almost fully dilated. A version was then 
done through the placenta, and a dead fetus was extracted. The uterus was held 
bimanually during the repair, and the vagina then packed with drj’ gauze. The 
pack was removed on the second daj’ postpartum. On the third day the temperature 
was 102° and pulse 100. For the following eight days the patient ran a septic 
fever and died of puerperal sepsis. Anerobic blood cultures were positive for E. 
welchi. 


Table IV. Podalic Version. Iximediate Extraction 



PRIJtIPARAE 1 

MULTIPABAE 

TOTAL 

PER CENT 

Total cases 

0 1 

5 

7 

15 

Maternal mortality 

0 i 

9 ’ 

2 ! 

28 

Fetal mortality 

2 ! 

3 

5 

71 

Maternal morbidity 

0 

3 

3 

42 

Prematures 

0 

1 

1 

14 

Marginal type 

0 1 

2 

2 

28 

Lateral type 

2 

1 0 

o 

28 

Central type 

0 i 

1 3 i 

3 1 

42 


There were sixteen eases treated by the third method. In all but 
five the cervix ivas open sufficiently to perform the version and pull 
down a foot. In the remaining five the vagina was packed until the 
cervix was open enough for this. (See Table V.) The fetal mor- 
tality by this method was 100 per centj the maternal morbidity 
37 per cent. Six of the eases were premature. There were two ma- 
ternal deaths. 


Table V. Braxton Hicks Without Immediate Ex'traction 



PRIMIPARAE 

MULTIPARAE 1 

TOTAL 

PER CENT 

Total cases 

7 ' 

9 

16 

36 

Maternal mortality 

1 

1 

2 

12 

Fetal mortality 

6 

10 

16 

100 

Maternal morbidity 

3 1 

3 

6 

37 

Prematures 

2 

4 

6 

37 

Marginal type 

2 1 

2 

4 

25 

Lateral type 

3 i 

2 

5 

31 

Central type 

2 • i 

1 5 

7 

43 


The first was a private ease, para xiii, sent in from the outside, who was in 
desperate condition from loss of blood. The membranes were immediately ruptuied 
and a foot brought down after version. The patient died on the table during a 
transfusion. The baby was not delivered. The second case was a para ix, ad 
mitted to the ward with a history of slight bleeding for tivo days before admission. 
Examination revealed a central placenta previa. She was packed vaginally while 
an anesthetic was being started, and then a podalic version performed through 
the placenta and a foot brought down. Breech delivery was done later. The 
patient had a profuse postpartum hemorrhage and was quickly packed in the 
vagina. The hemorrhage appeared to have stopped. She was given pituitrin and 
put to bed. About one hour later she was bleeding profusely through the pack 
and more packing was introduced. Later the pack was found partially expelled 
and the patient bleeding profusely. She was repacked by vagina, and died one 
hour later. 
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Cesarean section was done in five cases. (See Table VI.) Two of 
these were ward eases in wliicb an hysterotomy was done at four to 
five months. There was no maternal mortality. The oirly fetal deaths 
were the two premature hysterotomy eases. Maternal morbidity was 
60 per cent. Classical cesarean section was done in two cases and the 
low operation in one. 


Table VI. Cesarean Section 


Total cases 
Maternal mortality 
Fetal mortality 
Maternal morbidity 
Prematures 
Marginal type 
Classical cesarean 
Low cesarean 
Hysterotomy 


PRIMIPARAE 

MnLTIPAB.AE 

TOTAL 

PER CENT 

3 

2 

5 

11 

0 

0 

0 

None 

1 

1 

2 

40 

1 

2 

3 

60 

1 

1 

2 

40 

3 

O 

5 

100 

1 

1 

2 

40 

1 

0 

1 

20 

1 

1 

2 

40 


From Table III it would appear that most marginal previas may 
be satisfactorily treated by rupturing the membranes to control 
bleeding and allowing labor to progress normally with a good chance 
of saving the baby. 

In the other types the plan of treatment tvoiild depend npon several 
factors, as the am omit of blood loss before admission, tlie amount of 
bleeding npon admission, the period of gestation, the condition of 
the fetal heart, and general condition of the cervix as to dilatation, 
obliteration and rigidity. We feel tliat podalic version tlirongli tlie 
placenta, witli the pulling down of a foot to control hemorrhage, is 
safer than attempting immediate breeeh extraction after version. By 
the former method onr mortality was 12 per cent and by the latter 
28 per cent. There is no hope for the baby by this method. 

Douglas and SiegeP of tlie University of Maryland Hospital report a series of 
oases in which they state that tlieir rule is to empty the uterus at once. In 34 cases 
they performed version and immediate extraction with four maternal deaths or a 
mortality of 11.11 per cent and a fetal mortality of 61.11 per cent. The maternal 
causes of death were rupture of the uterus, shock, lacerations of the uterus and 
infection. After delivery they always pack tlie uterus. 

As for cesarean section, onr figures are too small for conclusions to 
be drawn from them. The policy at this hospital has been to con- 
sider the more conservative methods safer for the mother, and in the 
cases of lateral or central placenta previa with considerable hemor- 
rhage to more or less disregard the baby. 

In the recent literature, hoAvever, there are many writers who think 
that cesarean section is the best treatment for all types of placenta 
previa, claiming that it is a quicker and surer means of controlling 
hemorrhage, emptying the uterus, preventing postpartum hemorrhage 
and at the same time saving the baby. ’ 
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Douglas and SiegeD rcj)ort 14 eesaroan sections in llicir series, with no maternal 
mortality, but their fetal mortality was 90 per cent. 

GreenhilD at the Chicago Lying-In Hospital gh'cs the total maternal mortality 
in 118 eases treated by the so-called older methods ns 2.G per cent. In 42 cases in 
which cesarean section was done there were no maternal deaths. He advocates 
low cesarean section in all cases of lateral or central previa, with or without several 
hemorrhages and regardless of the condition of the child, claiming that by low 
cesarean section the lower uterine segment, where most of the postpartum bleeding 
occurs, can be carefully inspected and torn sinuses controlled by sutures, lie states 
that in the past nine years about half the monsters found have been associated 
w-ith placenta previa, but that he believes cesarean section should bo done in these 
eases in the interest of the mother. lie does not give figures for fetal mortality. 

Kellogg^ of Boston believes that all patients with central or partial previa should 
be treated by abdominal section, whether the baby is viable or nonviablc, living or 
dead. 

Bill* reports a series of 45 eases in which cesarean section and transfusion were 
not very frequent. The maternal mortality was 11.1 per cent. In another series 
of 56 eases in which 71 per cent were delivered by cesarean section he states that 
there was only one death or 1.7 per cent. 

Essen-Moeller!' of Sweden reports 20 cases of abdominal section with a dead 
fetus before operation in three cases. The one death was caused b.v embolism. 

Korthauerr' reports a maternal mortality of 50 per cent by version and extrac- 
tion, 11.1 per cent by Braxton-Hiclcs ’ version and 6.9 per cent by cesarean section. 

A few of the European writers advocate vaginal cesarean sections. IMartin' 
reports 120 of these cases, with two maternal deaths, or 1.7 per cent mortality and 
3.3 per cent fetal mortality. He states that the advantage of this metliod is that 
it can be done in potentially infected cases and in those with a high fever. Von 
Mikuliecz-Eadechis reports three eases of vaginal cesarean section with one maternal 
death b 3 ' infection. 

Essen-lNtoeller did vaginal section 27 times with two maternal deaths and 17 
fetal deaths. He states that the principal risk in this method is that the incision 
is not carried high enough in the cervix, so that it tears with deliverj- of the baby, 
and for this reason cannot be sutured properly. As a consequence postpartum 
hemorrhage may result. He uses vaginal section in cases where it is important 
to bring labor to an end, although the cervix is not fully dilated, and when ab- 
dominal section is contraindicated. 

Ill conclusion, ive may state that at the Brooklyn Hospital the rou- 
tine procedure in marginal placenta previa cases is, first, to rupture 
the membranes and apply a tight abdominal binder. In most cases 
this ivill control the hemorrhage and labor will proceed normally. In 
those that continue bleeding, the vagina is packed, or a bag inserted, 
until the cervix is open sufficiently to perform a Braxton-IIieks ver- 
sion, even though this may sacrifice the baby. Transfusion is always 
used when necessary. 

"We do not feel that cesarean section is indicated in cveiy case of 
lateral or central previa. At least two of our deaths, namely, the 
patient with puerperal infection, who was packed outside the hos- 
pital, and the patient who died on the table from blood lost before 
admission, could not have been saved bj' cesarean section. If these 
two are excluded from the series our maternal mortality would be 
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only 4% per cent ivliicli ivonld compare favorably with many of the 
cesarean section series reported in the literature. 

From an analysis of oiir eases we think that abdominal cesarean 
section should be used only in selected eases. We fail to see how 
cesarean section will control a hemorrhage, empty a Uterus, and pre- 
vent postpartum hemorrhage in every case of placenta previa easier 
than a Braxton-Hicks ’ version with later delivery. We lost only one 
patient by Braxton-Hicks’ version from postpartum hemorrhage, and 
feel that this case was not properly handled. The other patient treated 
by this method was infected from a source outside the hospital. Of 
the Hvo remaining deaths, one patient was almost dead on admission 
from loss of blood, and the last was treated by version and immediate 
extraction, which method we now condemn, in preference to the 
Braxton-Hicks’ version with later delivery. 

The ideal ease of placenta previa for cesarean section is, in our 
opinion, a full-term prhnipara, with a long, rigid cervix, with the 
bab 5 '' alive and viable and in whom there has not been too much 
blood loss. 
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In 1926 Warnekros, Louros and Becker reported on the use of a polyvalent 
streptococcus serum and since tlien reports have come from the Dresden clinic 
extolling the use of this serum especially as a prophylactic measure against 
puerperal sepsis. IVozak used this serum on 25 patients in seven of which the 
scrum was given prophylactically. No difference was noted between these cases and 
G control patients who received no serum. However, in the cases - where the serum 
was given therapeutically, some benefit was observed. The serum does not replace 
the other modes of treatment, it simply aids them. 
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THE PLACE OF THE PORRO OPERATION IN 
LIODERN OBSTETRICS 

By Samuel S. Rosenfeld, M.D., F.A.C.S., New York, N. Y. 

' I ’HE transperitoneal, the extraperitoneal, aud the drainage technics, 
employed in performing cesarean section, have saved the lives of 
many mothers and babies. The brilliant results obtained by these 
methods should not cause us to neglect an operation, which in the 
indicated case, is both life-saving and efficient. I have reference to the 
Porro operation, or as it is now usuallj’ performed, should be desig- 
nated as cesarean section followed by supravaginal hysterectomy. 

The ideal indication for the performance of cesarean section aud 
supravaginal hysterectomy is found in a patient who has a frankly 
infected uterus, especially so, if she has reached the age where the 
childbearing period is about completed. By employing this operation, 
one is enabled to deliver a living child and at the same time remove 
a large, involuting, boggy, infected and partly necrosing organ, which, 
theoretically at least, should make for a low mortality and smooth 
convalescence. 

The commonly accepted indications for this operation are the pres- 
ence of large fibroids where myomectomy is unsuitable, uncontrollable 
hemorrhage at the time of cesarean section, rupture of the uterus, 
tears or lacerations of the uterus inflicted during attempts at delivery, 
especially when infection is present. Osteomalacia is also regarded as 
an indication for supravaginal amputation. 

The following cases will illusti’ate the type of patient in which the 
author favors the Porro principle : 

Case 1. — ^Mrs. F. C., aged forty-three, boru in Italy, gravida si, para vii. Her 
periods were regular aud the last was in June, 1928. All labors had been difficult. 
The fifth child was delivered by craniotomy and the sixth died twenty-four hours 
after a difficult forceps delivery. 

I saw her for the first time on March 22, 1928. She was in a j)rivate sanatorium . 
and had been in active labor for three days. The membranes had ruptured on 
the second day of labor. She had had many vaginal examinations and her 
temperature was over 102° F. by mouth. The woman appeared toxic and stuporous. 
Examination showed a full-term pregnant uterus, vertex presentation head un- 
engaged. The fetus was apparentlj' of average size. The heart sounds were rapid 
but regular. On vaginal examination I found that the cervix was leathery an 
consistency and dilated to the extent of three fingers. The pehds was contracted, of 
the flat rachitic type. 

There were several ways in which delivery could have been effected. One could 
have waited until the cervix had become fully dilated and hoped for spontaneous 
delivery. I rejected this possibility as improbable. Then again, delivery might 
Iiave been effected by completing the dilatation of the cervix manuall}' and de- 
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livering by either version or high forceps. I regarded this method as too dangerous. 
The cervix and the lower uterine segment felt friable and impressed me 'as the type 
that would rupture on the application of any undue force. Craniotomy I rejected, 
because it would have been a difidcult procedure in this paitent and the danger of 
uterine rupture was as great as in the case of either version or high forceps. In 
addition the fetus was alive. I seriously considered one of the trausperitoiieal 
cesarean operations but was deterred by the almost certain presence of a uterine 
infection. The fear of infection and the fact that the patient had living children 
and was nearing the climacterium made me decide to do a Porro operation. She 
was transferred to the Lebanon Hospital, and' under spinal anesthesia X made a 
midline incision reaching from the symphisis to the umbilicus. After thoroughly 
walling off the abdominal cavity, the uterus was incised and a normal living 
infant delivered, weighing six pounds and eight ounces. I then performed a typical 
supravaginal hysterectomy by the clamp method. On cutting across the supra- 
vaginal portion of the cervix about a half ounce of pus welled up into the wound. 
Culture of this pus revealed the Streptococcus albus. Microscopic examination of 
the uterus showed that the mucosa and submucosa were infiltrated by numerus pus 
cells. 

The abdominal wall was closed in layers, inserting two drains into the peritoneal 
cavi'ty. The wound became infected, and broke down almost completely. The 
Bacillus coli and an undetermined streptococcus were cultured from this wound. 
The patient also developed a severe throat infection which w'as clinically diagnosed 
as Vincent's angina. In addition, she developed a thrombophlebitis of the right 
saphenous vein. Blood cultures were sterile. 

She and her baby were discharged from the hospital in good condition. 

I recently examined her and found the abdominal scar firm. There "was no 
evidence of hernia. Pelvic examination disclosed no unusual findings. 

Case 2. — ^Mrs. D. G., white, aged twenty-four, para i, went into active labor 
four days previous to admission to Lebanon Hospital. Her membranes ruptured on 
the pre'vious day. The blood Wassermann reaction examined in the hospital was 
4-plus. 

The patient was very obese, well developed, appeared exhausted. The radial 
pulse was very rapid and thready and the cardiac sounds of poor quality. The 
abdomen showed a very large full-term uterus, the fetal back was on the right 
side. The fetal heart could not be heard. The head was not well engaged. The 
pelvis was contracted, of the simple flat variety, the cervix fully dilated. 

Because the fetal heart which had previously been readily heard and located by 
her family physician, could not now be heard, I decided that craniotomy was the 
best method of delivery. Craniotomy was attempted but the fetus was so huge it 
was impossible to deliver it. On examination a tear into the broad ligament was 
found. Immediate laparatomy done, the entire uterus was brought 6ut on the 
anterior abdominal wall and removed unopened, by the clamp method. The peri- 
toneal cavity was drained through the cervix by a cigarette drain. The abdomen 
was closed in layers. 

^ Her convalescence and recovery were satisfactory, except for a painful right 
hip and knee which the orthopedist thought was specific in origin. She left the 
liospital in good condition. 


2021 Graxd Concourse. 



POSTPARTUM CARE- 

By Charles Edwin Galloway, M.D., P.A.C.S., Evanston, III. 

(Instructor in Obstetrics, Nortlnvostcrn University, Associate Obstetrician, Evanston 

Hospital) 

T he importance of labor and delivery lias overshadowed the pre- 
natal and postnatal period Avith the consequence that the proper 
conduct of the obstetric patient before and after delivery has not 
been developed until recent years. Prenatal care is scarcely thirty 
years old and we liaA^e barely scratched the surface of its possibilities. 
Nevertheless, the conduct of pi-egnancy today constitutes one of the 
best examples of preventive medicine that the medical profession has 
developed. 

The period folloAving delivery, howeA'er, lias not receiATd the consid- 
eration and thought that it desein’es as is evidenced by the fact that 
Amry little has been published concerning postnatal care and that 
mostly Avithin the last ten j’-eai’s. Here then is still another field of 
preventive medicine that Ave should endeavor to develop more thor- 
oughly. It is Avith the hope of stimulating interest in the conduct of 
the puerperium that this paper is Avritten. 

Tavo things stand out in the general consideration of postpartum 
care • one is the fact that an obstetric case cannot be divided into 
three separate parts — prenatal, natal and postnatal — and the other 
thing Avhieh must ahvays be kept in mind is that altliougli a careful 
and thorough routine is beneficial, each case must be treated indmd- 
uallj'’ if the best results are to be attained. "We should also bear in 
mind the relatHe importance of each of the three dh'isions of an ob- 
stetric case. Labor and delHery should certainly receive the majority 
of our thought and attention for their potential dangers are by far 
the greatest. 

IMJIEDIATE PERIOD 

The three great causes of maternal death in obstetrics are hemor- 
rhage, infection and toxemia. The preA'ention of these three things, 
therefore, should occupy the foregroiuid during the immediate period. 

Hemorrhage . — At the EAmnston Hcsiiital during the last eight .years 
out of a total of 6,679 deliA-eries Ave liaA'^e had 153 cases Avhere bleeding 
during or after the third stage of labor exceeded the average enough 
to be classed as hemorrhage. Our UAmrage estimated loss of blood is 
under 2G0 c.c. 

AVe belicAm that one of the chief factors in iireAmnting hemorihage 
is the kind and amount of anesthesia administered during labor. If 

•Head (by invitation) before the SCew York Obstetrical Society, Oec. 9, 1930. 
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the patient is delivered tinder ethylene or nitrons oxide, her uterus 
will have a better tonus. We also think that the administration of 
pituitriu at the beginning of the third stage of labor lessens the loss of 
blood. Scott“^ analyzed 2000 cases at the Evanston Hospital in half of 
which no pituitriu was used, while the other’ half received it. The 
average estimated loss of blood was reduced from 243 to 198. The 
prolongation of labor after the head has reached a safe level foi out- 
let forceps and episiotomy will contribute to atony of the uterus. Re- 
tention of membrane or placenta also causes bleeding. Laceration of 
the cervix and all other damage to the birth canal we advocate repair- 
ing at the time of delivery. 

If the uterus shows a tendency to soften and bleed, it should be mas- 
saged, all clots should be expressed and pituitriu or ergot or both 
administered. If bleeding continues, the uterus should be packed with 
gauze. The bleeding can generally be controlled by the above meas- 
ures because, as Pieux has shown, it is generally venous in origin and 
under Ioav pressure. The uterus should be packed early. A hemor- 
x’hage that has been stopped only after the pulse rate has gone up and 
the blood pressure has been lowered has been stopped too late. 

A knowledge of the patient's blood condition before delivery will 
also help to prevent what seems at times to be a severe reaction from 
an average amount of bleeding. If a patient with severe anemia has 
been grouped and matched and we have a donor on hand, she will 
benefit by the saving of time if transfusion is needed. 

Infection . — ^Every obstetric patient should be treated with the same 
careful aseptic technic as a patient reciuiring major surgery. The chief 
cause of infection is contamination or the introduction of pathogenic 
bacteria into the birth canal. It is to prevent such contamination that 
we use rectal examinations during labor. During the jiast year we 
have injected 4 per cent mercurochrome solution into the vagina pre- 
ceding all vaginal examinations. Whether this has actually reduced 
infection we cannot say but it would seem reasonable to use it. Schott- 
mueller, Schwartz, Diekman and Brown have all been able to demon- 
strate anerobic streptococci in the vagina and on the basis of this fact 
the injection of various nontoxic germicidal solutions into the vagina 
at the start of labor has been advocated. 

Evei’y precaution should be employed to prevent infection during 
delivery, however, and no careless or inadequately trained student 
nurse permitted to contaminate the patient as soon as she reaches her 
bed. The average hospital patient can be infected by about six differ- 
ent people, and it behooves the doctor in charge to be familiar with 
what goes on following deliver^’. No one with any infection, especially 
of the nose and throat or hands, should be permitted in an obstetric 
ward nor should the obstetric interns and nixrses be' earing for anyone 
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liaving an infection of any kind. The ideal situation in any hospital 
lYonld he to have the infected cases, both obstetric and gynecologic, 
handled on a separate service. 

The vulva should be treated as an open wound regardless of whether 
there has been a laceration or not. Sterile pads should be applied and 
changed after each urination and bowel movement or as often as is 
necessary. This question was asked in a recent questionnaire sent out 
by the author and Dr. Philip Smith in connection with the White House 
Conference on Child Health and Protection, and it was answered 158 
to 1 in the affirmative. One hundred and forty-three out of 159 use 
pitcher irrigations also as a matter of cleanliness, comfort and preven- 
tion. 

Another type of infection seen during pregnancy and the puer- 
perium might be termed metastatic. Foci of infection in teeth, ton- 
sils, sinuses and kidneys should be cleared up as early in pregnancy 
as possible. Such foci of mfeetion contribute to abortion, pyelitis, 
mastitis and toxemia and it is not too far-fetelied to assume that they 
may cause a puerperal fever. Here again we see the possibility of 
preventive medicine during the puerperium. A year ago, November 
6, 1 instituted a routine full mouth x-ray examination as a part of the 
first prenatal examination. Since then 193 patients have come for 
the care of pregnancy. Forty-nine of these had had their teeth 
x-rayed within four months which shows they are a class of women 
accustomed to good dental care but out of the remaining 144, 28 
were found to have abscessed teeth. Twenty-three of these women had 
extractions, 4 refused, and 1 had the abscess drained. Two of these 
x-rays led to the discovery of infected antrums, both of which were 
treated. Three patients had tonsillectomies during the first trimester. 
Last year 9 patients were tonsillectomized. 

The treatment of puerperal fever is outside the scope of this paper 
as I desire to deal more ivith the preventive side of things. We feel, 
however, that the conservative treatment with rest, food, sunshine, 
posture for drainage, ergot and good nursing care will yield the best 
results. There are too many cases that are actively treated early m 
the disease where a cure is reported that probably would have done 
better if left alone. 

Eclampsia . — ^Eclampsia occurs onlj’' about once in every five hun- 
dred private obstetric cases, which means that it is rather rare. On 
the other hand, our present-daj’- statistics show that 26 per cent of 
the deaths in obstetrics are due to eclampsia. About one-fifth of the 
cases of eclampsia occur following delivery, the great majority of 
them within forty-eight hours. Eclampsia must be regarded as a 
preventable disease. Even the cases reported as having a very sud- 
den and unexpected onset could be detected before convulsions oc- 
curred if those in attendance were alert. If the patient is toxic, local 
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anesthesia and narcotics should be used in place o5 a general anes- 
thetic whenever possible. If the patient has shewn evidence of toxe- 
mia pi’ior to delivery, she should be treated as a case of eclampsia 
following delivery for at least forty-eight hours. She should have 
frequent blood pressure readings, a record of the intake and output 
of fluids, fluids abtrndantly by mouth or by vein, nothing hut liquid 
diet and absolute rest with sufficient morphine, chloral and bromides 
to lower the sensitiveness of the central nervous system to where 
convulsion will not be apt to occui-. If every case coming from the 
delivery room is observed carefully enough, there will be no eclampsia. 

Sleeg and Pain . — It is my practice to give morifliine rather freely 
following delivery. It can be given during the repair or as the patient 
leaves the delivery table, considering, of course, any previous admin- 
istration of narcotics. If later on during the first few days pelvic 
cramps, breast engorgement or pain in the wound is not relieved by 
the ordinary analgesics by mouth, morphine or codeine should be 
given by hypodermic. The patient should never he restless or kept 
awake because of pain. One of the most inaportant factors in the 
recovery of the puerperant is sleep. None of our hospitals give the 
patient sufficient time in which to sleep and rest. I give my patients 
a sedative the first three nights with instruction to the nurse to give 
an additional dose if the patient is still awake. The two o'clock 
(a.m.) feeding is eliminated in all cases during the first week. In the 
> questionnaire referred to before, 57 out of the 159 give a sedative rou- 
tinely during the early puerperium. 

Bladder and Bowel . — The bladder should never be allowed to be- 
come distended. One or two catheterizations to prevent distention 
are safer than repeated catheterization over a period of daj^s because 
of the atony produced when a bladder is overfilled. We have the 
patient catheterized if at the end of twelve honrs all attempts to get 
her to void have failed. She is not allowed to go even a few hours, 
however, if palpation or percussion shows her bladder is distended. 
Once a catheter is passed, it is very essential that there be no residual 
urine after the patient starts to void. Test catheterizations should be 
made to determine this fact. Here as in all other parts of postnatal 
care a certain amount of routine will help but better resiilts will be 
attained if each case is observed carefully and treated individually. 

Most men agree that castor oil or other cathartic following delivery 
is not necessary. Even the discomfort it produces and possible rest- 
lessness are sufficient to condemn it. McPherson'^ demonstrated ten 
j ears ago that fever is tudce as prevalent among those getting castor 
oil compared with those who do not. We give our patients mineral 
oil each night and even this has to be discontinued in certain eases 
because of loose stool and discomfort. Those patients not having 
movements are given a soap suds enema but never more often than 
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every forij’^-eiglit hours. The diet probably helps to regulate the 
bowels as much as anything. The ordinary obstetric patient can have 
a full tray Avithin tAventy-four hours after delivery. 

Involution of the Uterus . — ^Under the immediate puerperium I Avish 
to include a fcAA^ of the most important points concerning the involu- 
tion of the uterus, for it is probably the most important physiologic 
change taking place during the puerperium. Miller"” of Edinburgh 
reports the incidence of subinAmlution there as being about 12 per 
cent. 

Teacher”* and Wormser”” both shoAv that the most important fac- 
tor in the involution of the uterus is proper separation of the pla- 
centa and the complete remoAml of all the products of conception. 
This means that subin A'oluti on of the uterus is to ' be prcA’^ented bj^ 
proper conduct of the third stage of labor. Thej’^ shoAV that infection, 
either local or general, has Amry little influence on inA'olution. The 
other factor next in importance is the position of the uterus. This 
Avill be discussed later under posture and exercise. 

Anemia. — EA'^ery parturient should be examined a number of times 
for anemia not only because of the blood loss occurring at delivery 
but because the majority develop anemia during pregnancy and a 
very feAv develop a pernicious-like anemia either during the last tri- 
mester or the early puerperium. The three conditions Avhich most 
commonly cause this loAvering of the red cell count and hemoglobin 
are hydremia, destruction of erythrocytes in the placenta, and infec- 
tion, especially focal infection and sj^philis. If dilution alone ac- 
counted for the anemia of pregnancy, the patients Avould not respond 
to treatment Avhieh a good many do and a certain number AAmuld not 
shoAV a decrease in hemoglobin and red cells AAdthout hemorrhage 
during the tAVO Aveeks folloAving deliA^ery AA’hen the hydremia is sup- 
posed to disappear. Nor Avill dilution explain the long-draAvn out 
return to normal of certain cases Avhere there Avas a normal blood 
picture prior to pregnancy and a seAmre anemia at term. 

The condition of the blood should, therefore, be knoAvn at the time 
of deliAmr5'. We also take a blood count on the day after deliA’'ery, 
the tAvelfth daj* and the sixth or eighth Aveek. I haA^e studied about 
fi-Am hundred private obstetric cases from the standpoint of anemia 
and I knoAv that enough of them respond to treatment to Avarrant 
ghung it. Treatment is seldom instituted unless the hemoglobin is 
beloAv 65 per cent (S.TJ.) or the red cells under 3,500,000. EN'er ex- 
tract, liAmr itself and iron are used as recommended by Keefer and 
Tang.*' They liaA'e shoAvn that liver and iron together are more ef- 
feetiA’e than either one alone, Whipple”* has also recently recommended 
the use of Iwer extract in the treatment of secondary anemia. 

Posture and Exercise . — One of the most important parts of post- 
natal care is the exercise and posture prescribed. An obstetric patient 
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can very easily be too quiet altliougli more commonly they are too 
active. The four things that we think are accomplished by posture 
and exercise are drainag’e leading to less infection, better circulation 
leading to bettei* involution, prevention of thrombosis with its attend- 
ant danger of embolism and a general improvement of the skeletal 
muscle tone. W^e prescribe the back rest and face position the third 
day, the wheel chair the sixth, steps the ninth and the patient leaves 
the hospital on the twelfth postpartum day. 

On leaving the hospital she is shown how to take the knee-chest 
position and told to use it at least twice a day for ten minutes until 
her final examination at six or eight weeks. As soon as bloody lochia 
stops, I give my patients bed calesthenics. The day she leaves the 
hospital, she is examined and a rectal examination is made. As in 
labor everything one needs to know can be ascertained with the rectal 
finger. I have seen several patients showing infection following 
vaginal examinations at the twelfth postpartum day, one of which 
came to operation later. 

Posture will also prevent retroversion but just how important ret- 
roversion is during the puex'perium has never been definitely proved 
by a well controlled series of cases. That it has some importance 
there is no doubt, for a few patients having retroversion bleed longer 
and stop bleeding shortly after the uterus is reposited. They have 
backache also which disappears when treatment is instituted. The 
majority or those haAdng retroversion of the uterus, however, make 
a normal recovery in the normal length of time. Stacy,®- Lynch, 
Plass, and Danforth® with the author have each reported one thou- 
sand cases where, among other things, the position of the uterus was 
noted and all four authors agree that 20 per cent of all women at the 
child-bearing age have a retroverted uterus. In our series of 1000 
private patients, 144: had a retroverted uterus at the eighth week but 
only 19 of these complained of anything sucli as prolonged bleeding 
or backache following delivery. We think such eases should be treated 
by reposition of the uterus and insertion of a pessary. We believe 
that the uterus should not he dealt with manually, however, unless it 
is producing symptoms. Many cases of retroversion need not be 
interfered with in any way for they are symptom-free and make com- 
plete recovery in the normal length of time. 

INTERMEDIATE nERIOD 

This is the most neglected period of all. The patient cannot be 
out and about. She has been carefully watched through pregnancy 
and has had careful attention through labor and the two weeks fol- 
lowing. She then finds herself fairly closely confined with the bur- 
c en of a new responsibility and in this new responsibility sbe needs 
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intelligent iielp. Most of the problems the yonng mother must face 
after returning home are nursing problems that can be dealt with by 
a well-trained nurse who is in close touch with the obstetrician. The 
Visiting Nurse Association takes care of the poor and the rich can 
employ registered nurses but the average family must rely upon a 
relative or a practical baby nurse. The majority of these relatives 
and practical nurses are incompetent, which means that the advice 
and help given is not what it could be if a little intelligent super- 
vision were added. 

Visiting Nurse . — ^During the past two years I have employed a reg- 
istered nurse to help me supervise the care of the patient from the 
time she leaves the hospital until she is again able to come to the of- 
fice at from five to eight weeks. I have yet to hear of a patient who 
did not appreciate her help. She furnishes me with a daily report 
showing the patients visited and keeps a written record which is filed 
with the record of the pregnancy and labor. Her questions are nu- 
merous at times but are gladly answered, and she is instructed daily 
about the patient’s care. She has, in turn, through her own super- 
vision and instruction, organized a group of well-trained practical 
nurses. As her experience grows, she becomes better fitted to solve 
the problems that so often disturb the successful recovery of a nurs- 
ing mother. She also visits the patient before delivery far enough in 
advance to help her in procuring proper equipment. She makes 
house calls, also, that are secondary to my own visits such as in cases 
of early threatened abortion, hyperthyroids confined for a time, and 
cases of early toxemia. She may also come to my assistance in cases 
of emergency. A more detailed report of this nurse’s work is to be 
published later. 

The final examination is generally made at the eighth week but if 
the visiting nurse has reported anything wrong, the patient is exam-, 
ined at the end of the fifth week. This examination should consist of 
a general physical examination and should include her blood pressure, 
urine, red cells, hemoglobin, Aveight, a bimanual pelvic examination 
and an inspection of the vagina and cerAUX Avith a speculum. Mal- 
position should be corrected unless symptom-free. If a pessary is 
used, it should remain in place about two months and its position 
should be cheeked a feAV days after it is inserted. 

The granTilar cervicitis so often seen at this time should be cauter- 
ized with the electric wire cautery after Avhich the patient should 
take a daily douche for at least two Aveeks. These patients should be 
seen once a month and if needed, the cautery should be used again. 
They seldom need more than one cauterization and I haA^e never used 
more than three. These cauterizations may be carried out even though 
the patient is giA’en a pessary. 
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REiSIOTE PUERPERIEM 

Cases needing care for many weeks folloAving delivery are gener- 
ally complicated by one of the following: tuberculosis, heart tiouble, 
tlijn-oid disease, urinary traet infection, nephritis, syphilis, or gonor- 
rhea. hfost of these patients call for the care of a medical consultant 
if the case is being handled by an obstetrician but it falls to the one 
in charge to be alert to their possibilities. 

The last thing I wish to mention and certainly not the least con- 
cerns the old sa 3 ''ing **foi‘ evei'y baby a tooth. Bauer, Albright and 
Aub= have shown that potassium, magnesium, sodium, and chlorine 
can all be husbanded in the body but tliat calcium and phosphorus 
must be furnished in certain minimal quantities every day. They say 
that a certain amount of calcium must be excreted each daj’- either 
because calcium is necessary to neutralize acids or because the calcium 
liberated by catabolism is not available for anabolism. They also 
show that this same calcium is not available for the fetus and that the 
calcium excreted during pregnancy is about the normal amount. 
Sherman"® has shown that for every 70 kg. a man needs 0.45 gm. of 
calcium every day and suggests that calcium be added to the diet. 
The value of vitamin D, now available either in cod liver oil or vios- 
terol, and its relationship to the assimilation of calcium has long 
been established. The recent woi’k of Hanke,^''’ however, at the Uni- 
versity of Chicago brings out the very interesting fact that calcium 
and vitamin D are of no avail unless accompanied by a diet rich in 
vitamin C. He shows that caries develop in teeth because there is not 
sufficient vitamin C in the diet and not because calcium and vitamin 
D are lacking or because of any acid condition in the mouth. 

Out of 191 cases that Hanke has studied (these were not pregnant 
women) only 17 were free from dental disorders and none of these 
17 were eating a diet deficient in vitamins. The remaining 174 were 
all eating a diet deficient in vitamin C. He therefore prescribes a diet 
rich in vitamin C and the results Avhich he has obtained ai’e very 
striking. 

Putting these known facts together then we may conclude that in 
order to protect the teeth during pregnancy and lactation we should 
not only prescribe calcium, vitamin D and sunshine but we should 
further insure the patient’s health by prescribing a diet which con- 
tains an abundance of vitamin C. 
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OVARIAN CYST COMPLICATING PREGNANCY* 

By Chaele-s E. Caverly, M.D., New York 

T he purpose of this paper is to present the results of an analysis 
of the records of 83 cases of pregnancy complicated by ovarian 
C 3 ^sts. Thirty-seven of the cases are from the records of the Sloane 
Hospital for Women. The remaining 46 ivere gathered from case 
reports appearing in the literature. Lutein ej'^sts accompanying hyda- 
tidiform mole, and solid ovarian tumors other than dermoid cysts 
have been excluded as not being immediately pertinent to the subject. 

Prom October, 1921, when the present S 3 ’’stem of cross-indexing in 
the record room of the Sloane Hospital was instituted, to Januaiy, 
1930, a period of eight j^ears and two months, 16,818 eases of preg- 
nancy were seen at the hospital. Of this number, ovarian cyst as a 
complication was found in 33, an incidence of one in 509.6. This inci- 
dence is undoubtedly high, because of the character of the service 
from which it is derived. 

McKerron, in 1903, published an exhaustive analj^sis of the cases in 
the literature up to that time. He collected a total of 1,290 eases, and 
found the incidence to be one in 2,500 pregnancies. Spencer, in 1920, 
collected a smaller series, 55 in number, but he does not give the inci- 
dence. 

11 *1S?0^‘ in'italion. at a meeting of the New Y'ork Obstetrical Society, November 
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Prom tile literature appeariug from 1920 to 1926 T. have colloetocl 
46 cases which were given in such detail as to fall in lino with mt 
study of the cases from the Sloane Hospital. Thus, the records of 
83 cases of pregnancy complicated’ by ovarian cyst have been reviewed 
and analyzed. TIio present communication is the result of this study. 

Age and (rram'di'i'!/.— Among 80 patients whose ages were defimtely 
stated, the average age was found to he twenty-eight yoni’S. Spencei 
found the average age of his 55 patients to he tliirty years. 

Of 79 patieut.s, 35 (44 per cent) were primigravid, while 44 (56 per 
cent) were parous. The parous women had had an average of 2.2 
babies and one abortion each before tbc pregnancy in which the cyst 
was diagnosed, Spencer found an average of nearly three babies per 
patient before ovariotomy. 

There is, hoAvever, some eA’idcnee that ovarian cysts are prejudicial 
to conception. Souba so liolds, and cites the greater frequency of 
ovarian cysts in nnlliparoris women as compared with pregnant or 
parous women. Simpson estimated that one in ten married women are 
sterile, while one in three and one-half married women with ovarian 
tnmor are sterile. Hieulafe i‘ecord.s 42 cases of sterility in young 
women in whom unilateral cyst of the ovary was found and removed, 
and of whom 33 became pregnant within three years after the opera- 
tion. 

Pathology . — In 83 cases the cysts were found to be bilateral in 4, and 
unilateral in 79 (95.2 per cent). 

The character of the cysts in 68 cases was noted as being .■ dermoid 
in 38; serous in 21; luetin in 4; parovarian in 4; papillary serous 
eyst-adenoma in 1; and pseudomucinous cystadenoma in 5. It is 
rather striking that the number of the common psendomneinons cyst- 
adenoma should he so small. To simplify this classification: the cysts 
were dermoids in 48.5 per cent of the cases, and of other varieties in 
51.5 per cent. McKerron and Spencer, on the other hand, found other 
varieties to be roughly three tirae.s as numerous as dermoids. 

Of 87 cysts (4 of the cases being bilateral), 45 (51.7 per cent) were 
found to be situated in the true pelvis, and 42 (48.3 per cent) to lie 
above the pelvic brim, in the iliac fossa or in the abdomen. This al- 
most equal distribution as regards location is at variance with the 
findings of McKerron, who, in 1,290 cases, found only 327, or 25.8 per 
ceirt of the tumors in the pelvis. Two of the 87 cysts, noted as being 
pelvic when diagnosed, were seen to rise above the brim spontanc""- 
ousl 3 q one before, and one during labor. 

Of 40 cysts Ijdng in the pelvis, 24 (60 per cent) were dermoids; 
16 (40 per cent) were other sorts. "Wliile of 38 cysts above the brim 
9 (23.7 per cent) were dermoids, and 29 (76.3 per cent) were other 
sorts. ^ Tins confirms the clinical fact that the cyst most likely to re- 
main in the pelvis and to obstruct labor i.s the dermoid. 
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As to wlietlier tlie coexistence of pregnancy causes an ovarian cyst 
to grow, tlie evidence seems to be contradictory. In none of the 37 
Sloane cases was increase in size of the cyst noted, although 10 of the 
patients were observed for an average of forty-seven days each, in all 
stages of pregnancy. Among 46 collected cases, a gradual enlarge- 
ment was recorded in 4, not counting sudden enlargement caused by 
torsion of the pedicle and hemorrhage into the cyst. "Williams and 
Spencer found that pregnancy had no influence upon the growth of 
the cyst, while Patton found a rapid enlargement in 11.8 per cent of 
321 cases, probably due in most cases to acute coniplications in the 
cysts. 

Symptoms . — The sjrmptoms met with were : discomfort, dyspnea and 
palpitation due to abdominal enlargement in the case of large cysts 
above the brim; bladder irritability and constipation, the mechanical 
effects of pressure upon the bladder or rectum; ascites; edema; a 
sense of weight in the region of the affected ovary, or a bearing-down 
sensation in the pelvis, in the case of pelvie tumors ; pains or soreness 
above the pubis, in one or the other lower quadrant, or in the pelvis, 
due to peritoneal irritation from friction of the cyst, or to the stretch- 
ing of adhesions, where these existed; and, in the presence of torsion 
of the pedicle with strangulation, symptoms suggestive of acute ileus, 
i.e., violent, constant pain, vomiting, intestinal distention, shock and 
collapse. 

Tumors incarcerated in the pelvis, and not removed before the on- 
set of labor, caused obsti’uction. On the other hand, the natural 
process as a result of which pelvic tumors oftentimes do not obstruct 
labor was illustrated in the two cases where the cysts were spontane- 
ously pulled up out of the pelvis and above the brim, one as the uterus 
enlarged during pregnancy, and the other during the progress of la- 
bor. Tumors above the brim were seen to interfere with labor by 
preventing engagement, by deviating the axis of the uterus, and by 
causing prolonged labor. 

Of 73 cases where the records bore on the point, 46, or 63 per cent, 
had subjective symptoms either during pregnancy or after delivery; 
the remaining 27, or 37 per cent, had none. In 26 (35.6 per cent) the 
symptoms were classified as being mild or moderate, and in 20 (27.4 
per cent), as severe. The symptoms occurred antepartum in 41 cases 
(56.2 per cent), and postpartum in 5 (6.8 per cent). In other words, 
of 46 cases of pregnancy complicated by ovarian cyst which showed 
symptoms, these latter occurred after the termination of labor in 5, 
or 10.9 per cent, showing that although the hazard from an ovarian 
cyst is less after delivery than it is during pregnancy, it is by no 
means ended with the birth of the child. 

In the causation of symptoms, the location of the cyst, rather than 
its character, seems to be the determining factor. Thus, of 38 abdomi- 
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nal tumors, 35 (92.1 per cent) caused sjunptoms, wlicreas of 37 pelvic 
cj-sts, only 11 (29.7 per cent) caused symptoms. As a corollary of 
this greater frequency of symptoms with abdominal as compared with 
pelvic tumors, and of the relative frequency of dermoids within the 
true pelvis and of other kinds of cysts above the brim, it follows that 
symiitoms are caused by other varieties of cysts more than by dei- 
moids. Thus, of 11 patients with symptoms where the ehai'acter of 
the cyst was determined, it was found to be of other soits in 29 (/O. l 
per cent), and dermoid in only 12 (29.3 per cent). 

Complications . — Complications arising in the cyst itself were: tor- 
sion of the pedicle, hemorrhage into the cyst, suppuration, and adhe- 
sions. Adhesions alone are of little clinical significance, and maj’- be 
considered a minor complication. On the other hand, torsion, hemor- 
rhage, and suppuration are complications of major surgical impor- 
tance. Some one or more of these occurred in 25 of the 83 cases stud- 
ied, an incidence of 30.1 per cent. The time of occurrence was 
antepartum in 18 (21.7 per. cent), postpartum in 6 (7.2 per cent), and 
intrapartum in 1. Maclean found some complication in 1 in eveiy 4 
cases of ovarian tumor complicating pregnancy. McKerron found 
the incidence of acute complications of the cj’’st to be 25 per cent 
during pregnancjq and 40 per cent in the puerperium. 

Torsion of the pedicle occurred in 23 of 83 cases, a frequency of 
27.7 per cent. It occurred antepartum in 18 cases (21.7 per cent), 
and postpartum in 5 (6 per cent). Of the 23 cysts so affected, 5 
(21.7 per cent) were pelvic in location, while 18 (78.3 per cent) were 
above the brim; 7 (30 per cent) were dermoids, and 16 (70 per cent) 
were other sorts. Where the torsion was sufficient to cause strangu- 
lation of the pedicle, the condition was manifested by symptoms re- 
markably like those of acute intestinal obstruction. The frequency 
of the complication is given by different writers as varying between 
9 per cent and 30.5 per cent. 

Hemorrhage into the cyst was seen in 15, or 18.1 per cent, of 83 
eases. It was seen antepartum in 10 of the eases (12 per cent), and 
postpartum in 5 (6 per cent). Of the 15 hemorrhagic cysts, 3 (20 per 
cent) were pelvic, and 12 (80 per cent) were abdominal; 1 (6.7 per 
cent) was a dermoid, and 14 (93.3 per cent) were of other varieties. 
The hemorrhage in most cases was found to be due to interference 
with the circulation of the cyst, caused by a tight torsion of the pedi- 
cle. A less common cause was trauma to the cyst, suffered during 
labor. 


Suppuration of the cyst occurred in none of the 37 Sloane cases • it 
was seen in 1 of 46 collected cases, an incidence of 1 in 83 or 1.2 per 
cent. Older reports give a more frequent occurrence, the factor of 
difference nndoulitedly being the greater frequency of ovariotomy 
during pregnancy m latter day praetiee. Many ease reports are to 
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be found in older literature, the complication arising during pro- 
longed labor or after delivery. Kjoaoeb writes; “Axial rotation, 
rupture, and suppuration are prone to occur during tlie puerperium. 
Labor is the commonest cause of suppuration, infection being through 
genital tears or of intestinal origin.’’ Patton found 6 eases of suppu- 
lation at or after labor in 95 cases treated expectantly, an incidence 
of 6.3 per cent. McKerron gives the incidence as 1.5 per cent during 
pregnancy, and 9 per cent during the puerperium. 

Adhesions between the cyst and contiguous structures were found 
in 18, or 21.7 per cent, of 83 eases. This incidence of 21.7 per cent is 
comparatively low, Doran, in 15 eases, and Spencer, in 55, finding 
adhesions in 46.7 per cent and 47 per cent of eases, respectively. In 
6 of the 18 cases with adhesions, torsion or torsion with hemorrhage 
was also seen. In the other 12 eases, adhesions alone were found, and 
were evidently the result of localized peritonitis, caused by simple 
friction of the cyst. The location of the cyst was pelvic in 8 (44.4 per 
cent) of the 18 cases, and above the bx*im in 10 (55.6 per cent) The 
character of the cj’^st was dermoid in 7 (38.9 per cent), and of other 
kinds in 11 (61.1 per cent). 

Rupture of the cyst was seen in none of the 83 eases included in 
this study. However, instances of its occurrence abound in medical 
literature: witness the reports of Polak, Patton, Williams, McKerron 
and others. Its frequency is given by different writers as varying 
between 2.3 per cent and 13.6 per cent. Spencer reports an interesting 
case where a cyst was known to exist, where operation for its removal 
was refused, where, on the third day after normal delivery the pa- 
tient went suddenly into collapse and died, from a spontaneous rup- 
ture of the cyst. Autopsy showed no torsion or other accident, save 
rupture, demonstrating the need of removing large cysts whenever 
and at whatever stage of pregnancy found. 

Thus it is seen that, both as regards symptoms and as regards com- 
plications of the cyst, the potential danger to the jiatient from an 
ovarian cyst complicating pregnancy is not terminated with the com- 
pletion of labor. On the contrary, the possible bruising of the cj’^st 
incident to labor, and the greater room in the abdomen and pelvis 
incident to delivery, and the rapid diminution in the size of the uteims 
postiiartum, all go to make of the imerperium a time particularly 
liable to accident. 

Diagnosis . — The diagnosis of ovarian cyst as a complication of preg- 
nancy is frequently difheult to make. There may be no sjonptoms to 
suggest its presence. This is particularly true of small tumors lying 
protected in the pelvis. We have seen, in 73 cases reviewed above, 
that symptoms were entirely'- absent in 27, and that they appeared 
only after delivery in 5, leaving 41, or 56.2 per cent, of eases where 
symptoms were manifest during pregnancy. Moreover, the physical 
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andtags arc often misleading, Havd, seinisolid demoids, or cystic 
tumors made tense by pressure may be mistaken for abroids. And 
tlie abdominal distention in the case of large, daceid cysts may be er- 
roneously attributed to hydramnios or to multiple pregnancy. 

The diagnosis ivas made during pregnancy and before the onset ol 
labor in 64 (71.1 per cent) of the 83 cases of this senes. In contrast 
to this, McKen-on, ivriting in 1903, says: “Eighty per cent of small 
tumors occupying the pehus are found only upon pelvic examination 
ill labor ” The earlier diagnosis, witli resultant more efficacious tieat- 
ment in present-day obstetrics is tbc result of more general, careful 

antepartum care and examination. 

Treatmeni. — The treatment in 82 cases, exclnding one case nbeie 
therapeutic abortion (and ovariotomy) ivas pevfonned, lends itself to 
classification under three headings-. (1) expectant treatment throngh- 
oiit pregnancy, under ndiieb are included cases of ovariotomji post- 
partum; (2) ovariotomy during pregnancy, and (3) cesarean section 
plus ovariotomy at term. Other methods of treatment, formerly in 
use, such as aspiration of the cyst, simple reposition, incision and 
drainage, induction of premature labor, vaginal ovariotomy, and in- 
trapartum ovariotomy with subsequent delivery from below, are, I 
think, now quite ge?ierally discountenanced. Their limitations and 
disadvantages arc obvious ; their results will not he considered in de- 
tail here. 

The comparative results of the three methods of treatment employed 
in 82 cases of this series are summarized in the accompanying table : 


Comparative Results op Three Methods of Treatment 



EXPECTANT 

TREATJIENT 

ovariotomy 

ANTEPARTUM 

CESAREAN 

AND 

OVARIOTOMY 

AT TERM 

Cases 

26 

35 

21 

Abortion or premature labor 

8 

4 


Per cent 

30.S 

11.1 


Normally tbrough pregnancy 

18 

29 


Per cent 

69.2 

82.9 


Gross fetal mortality 

8 

7 

1 

Per cent 

30.8 

20 

4.8 

Corrected fetal mortalitj- 

8 

5 

0 

Per cent 

30.8 

14.2 

0 

Maternal mortality 

0 

2 

0 

Per cent 

0 

5.7 

0 


It is seen that 26 patients were treated expectantly, either because 
the presence of the ovarian cyst was not diagnosed during pregnancy, 
or else in the hope that such a cyst, known to exist, would cause no 
trouble. Eight of the patients so treated aborted or went into labor 
prematurely. Fourteen went through pregnancy, labor, and delivery 
without mishap, while in four the cyst caused dystocia during labor. 
However, in 6 of these 14 normal eases removal of the cyst was 
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urgently indicated early in the puerperiuni because of torsion of its 
pedicle. Altogether, 15 of the 26 patients treated expectantly had 
an ovariotomy postpartum. The fetal mortality in the 26 cases was 
8, or 30.8 per cent, while the maternal mortality Avas nil. 

In comparison Avith the aboA’^e group, are 35 cases in Avliich ovariot- 
omy Avas performed during pregnancy. TAventy-nine of the 35 pa- 
tients went normallj^ to term and through labor folloAving the opera- 
tion. Abortion or premature delhmry of a nonviable fetus folloAved 
OAmriotomy in 4 of the 35 patients. Tavo patients died undelivered 
from pulmonary embolus, one on the second day, and one on the 
tAventy-fourth day after operation. Thus, the maternal mortality Avas 
2, or 5.7 per cent. The gross fetal mortality Avas 7, including the 2 
babies dead in utero of the mothers who succumbed. If Ave deduct 
one patient in Avhom abortion Aims imminently threatened upon admis- 
sion and before operation, and another AA-here death of the fetus oc- 
curred four months after operation as a result of accidental hemor- 
rhage in a patient Avith toxemia of pregnancy, this gives a corrected 
fetal mortalitj’’ of 5, or 14.2 per cent. 

Eight of the 35 cases of ovariotomy during pregnancy Avere oper- 
ated upon before the termination of the third month of pregnaney. 
There resulted two abortions, of AA'hich one Avas definitely threatened 
before operation. In 6 patients the corpus luteum of pregnancy Avas 
found in the OAmrj’’ removed at operation, 1 at tAvo months, 1 at tAvo 
and one-half months, 3 at three months, and 1 at four months. The 
first aborted; the other 5 Avent normally to term. In this connection, 
Grosse quotes Prankel’s experiments Avith rabbits, in Avhich destruc- 
tion of the corpus luteum during the first fourteen days of pregnancy 
was regularly folloAved by abortion, whereas its destruction after that 
time usually caused no untoAvard result. This influence of the corpus 
luteum corresponds Avith its anatomic evolution. In Avomen such ex- 
periments are not possible, but clinical evidence seems to point to the 
first two months as being the period during Avhich the corpus luteum 
is indispensable to the continuance of pregnancy. 

TAventy-one cases were treated by cesarean section and ovainotomy 
at term. The maternal mortality was nil; the fetal mortality Avas 1, 
a baby dead in utero upon admission after neglected, prolonged labor 
with a dermoid cyst incarcerated in and obstructing the pelvis. Elimi- 
nation of this case, which Avas clearly one of neglect, giA'es a corrected 
fetal mortality of nil. 

Upon the basis of these results, cesarean plus ovariotomy at term 
Avould appear to be the method of treatment of choice. However, to 
wait until the pregnancy reaches full term Avould be to incur the risk 
of symptoms caused by the cyst, and that of major complications to 
the cyst, which risks, in this series, amount to 56.2 per cent and 21.7 
per cent, respectively. 
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SUMMARY 

1 Tlie presence o£ an ovarian cyst seems to militate against im- 
pregnation. However, it is not incompatible with normal pregnancy, 
labor, and puerpex'ium. 

2. At the same time, an ovarian cyst is a serious complication of 
pregnancy, wliicb, in hospital practice, is met with in about one in 
every 510 cases. It is seen with almost equal frequency in primi- 
gravid and in parous women. 

3. In this series of 83 cases, the cysts were almost equally distributed, 
as to their character between dermoids and cysts of other varieties, and 
as to their location between those lying within the true pelvis and 
those above the level of the brim. 

4. Subjective symptoms were noted in 56.2 per cent of the eases 
during pregnancy, and in 6.8 per cent during the puerperium. 

5. Major complications of the cyst occurred in 21.7 per cent of 
cases during pregnancy, and in 7.2 per cent in the puerperium. 

6. Both subjective symptoms and cyst complications during preg- 
nancy and the puerperium were far more frequent with abdominal 
than with pelvic tumors, and more frequent with cysts of other sorts 
than with dermoids. 

7. Ovariotomy is indicated in every case of pregnancy complicated 
by ovarian cyst. It should not be done during the first two months of 
pregnancy because of the possibility of removing the corpus luteum. 
If the presence of the cyst is first diagnosed in the last month of 
pregnancy, one of two courses would seem to be indicated : either to 
wait until full term and then to do a cesarean and ovaiuotomy, rather 
than to subject the fresh cicatrix of a recent operation to the strain 
of labor; or else, if labor and delivery promise to be uncomplicated, 
to let them occur normally, and then to do an ovariotomy early in the 
puerperium. When the diagnosis of ovarian cyst is first made in the 
puerperium, ovariotomy should be performed forthwith. 
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Brock, J.: trterine Irrigation With Alcohol During the Puerperium. Monatschr. 

f. Geburtsh. u. Gynak. 77: 3, 1927. 

Most authors advise against irrigation of the uterus when there is fever during 
the puerperium. According to Brock, uterine irrigations are indicated where an 
infection is limited to the uterus, and the adnexa are uninvolved. If very little 
pressure is exerted there is no danger. Usually the irrigating fluid employed is a 
watery solution of some disinfectant but such solutions act superficially only and 
have no penetrating effect. The result is essentially a mechanical cleansing, and 
destruction of the bacteria which are on the surface of the uterine mucosa. Alcohol, 
on the other hand, acts not only on the surface of the uterus but also penetrates 
the uterine wall and destroys bacteria there also. The author irrigates the 
uterus once at the beginning of a septic infection of the uterus during the puer- 
perium with one liter of a 40 per cent solution, and lias always obtained remarkable 
results. The fever quickly subsides and the general condition of the patient im- 
proves rapidly. 


J. P. Geeenhill. 
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DISCUSSION 


DB. B. D. MUSSEY, Kochester, Minn. — ^Dr. Quigley observations on more 
tJisn 300 first births by women more than, thirty years of age should relieve the 
elderly primipara of her fear. However, as the age of the primipara advances 
toward forty years and more, tlie hazards to mother and infant are increased. 
Statistics gathered by the Children’s Bureau of the Department of Labor sho-w 
that among mothers who are less than twenty or more than forty years of age, 
maternal and infant death rates are higher. If I remember correctly, about 3 per 
cent of Dr. Quigley's patients were more than thirty- five years of age and that the 
large majority of his patients were between thirty and thirty-five. 

The first factor is lowering of physiologic reserve. After thirty-five athletes 
usually lose in competition- Second, there is more or less replacement of the 
muscular tissue of the. lower uterine segment and of the pelvic floor by fibrous tissue. 
Third, fibromyomas are more prone to' develop in these patients. Twelve per cent 
of white women who are nearing the age of forty years have fibromyomas. Fourth, 
in this group hypertension is more evident. All of these factors add somewhat 
to the hazard of the mother and of the infant as the age of the mother increases. 

Dr. Quigley appropriately brought out the fact that the necessity for cesarean 
section is increased among elderly primiparas; this is -true because the elderly 
primipara is more likely to have fibromyomas. Several of Dr. Quigley’s patients 
had fibromyomas. Another factor which gives weight to the advisability of cesarean 
section is that the age of these women lessens greatly the chances of their having 
other children if the first child is lost in a trial labor. 

In a group of 1500 cases my colleagues and I found 48 primiparas (roughly 
3 per cent) aged thirty-five years or more. Of these 48 patients, 7, or about a 
seventh, had fibromyomas; 17, or a little more than a third, had systoHc blood 
pressure s of 140 mm. of mercury or more, at some time in the course of pregnancy; 


’The current volume of the Association Transactions will contain the comnlete die 
cussmns which cannot be presented here for lack of space as well at 
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10 of these had enough albumin in the urine to be of significance, and 6 had to be 
hospitalized on account of preeclamptic toxemia. None of the group had eclamptic 
convulsions. 

Dr. Harper has given an excellent, rather idealistic description of the applica- 
tion of forceps. There is no question but that the medical students should be 
taught that only cephalic forceps should be applied. However, there are several 
points that may be brought out in connection rvith application of forceps and witli 
the other methods that may be used. If the head is arrested in the inlet there 
is usually some reason for this arrest; usually it is either because there is more 
or less contraction of the inlet, or because of malposition of the head. "With an 
adequate pelvic inlet, unruptured amniotic membranes, and arrest of descent of the 
head, version may be the method of choice. If the inlet is moderately contracted, 
the membranes ruptured, the fluid drained out, and the uterus contracted, either 
application of forceps or conservative delaj' may be indicated. Members of an 
Association like this must remember that those who are taking care of the greatest 
number of obstetric cases are general practitioners, or, rather, those who are not, 
as a rule, especially trained in obstetrics. The emphasis must be laid on conserva- 
tive measures of treatment for labor; these consist in delay, administration of 
sedatives and induction of analgesia. In many instances what would be a very 
difficult case for application of forceps will become a very easy forceps delivery 
when delay has permitted further descent and rotation of the head. 

I do not think much difilercnce from Dr. Welton 's opinions on maternal morbidity 
can exist. I agree that a temperature of 100.4° P., for two consecutive days follow- 
ing the first twenty-four hours, does not prove true morbidity. However, it seems 
to be the best standard that has been reached. I believe that Dr. Welton ’s sugges- 
tion in regard to the formation of new standards should be very carefully considered 
by this Association and by obstetricians in general. 

DR. ARTHUR H. BILL, Cgeveiand, Ohio. — I agree with Dr. Harper except 
that I would say that a true cephalic application can be and should be made in 
every case and this method should be taught to students and residents who are learn- 
ing obstetrics. Our test as to the proper application is this: After the forceps 
are ‘applied we insist that the anterior edges of the blades should be parallel to 
and equally distant from the lamboid sutures. If this is the case we have a true 
cephalic application. Between each traction we check this to be sure that there 
is no slipping of the blades and that we constantly maintain this application 
throughout the whole delivery. 

The important question is when the forceps are to be used and when not to be 
used. There has been considerable discussion of the inlet arrest of the head. I 
dislike very much to hear a discussion of the kind of application that should be 
made in inlet arrest. I feel that the sooner we stop experimenting with forceps 
designed for the inlet arrest, the better off we will be. We should not use high 
forceps. I believe that" podalic version has replaced high forceps. To classify 
these methods I would draw a line through the pelvic inlet and should say forceps 
are indicated when the head has passed through the inlet, but when the head is 
arrested in the pelvic inlet or is above it, podalic version is the procedure of choice, 
and the only instance where high forceps should be used is the rare case in which 
the uterus will not relax sufficiently to allow podalic version to be performed. Even 
these cases may be avoided because for the most part they are' neglected cases where a 
podalic version could have been perfoimed earlier in the labor. I would especially 
emphasize my opinion that the sooner we stop discussing how to do high forceps and 
devising new means for doing so, the sooner will better obstetrics be performed. I am 
thoroughly convinced that there is greater damage done by high forceps, than by 
podalic version. 
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DK. E. A. SCHUMANN, Phibadedphia, Pa. — ^M y own experience lias licen in 
accord with Dr. Quigley’s, though I should say that in elderly primipara my per- 
centage of nephritic toxemia has been rather greater. I am more than in accord 
with liim as regards the apparently high percentage of cesarean sections and I 
think he really did not emphasize that point sufficiently. The older the primipara 
the more important becomes the baby. One should never follow the statement which 
has been made in high places that first babies are experiments to determine the 
proportion or disproportion of the head, because elderly primipara will not attempt 
a second child if the first has been lost. Therefore, I think the elderly primipara 
should be protected, and if it is felt that fatal damage may result from vaginal 
extraction, great care should be taken. Having very decided views upon the matter 
of the test of labor, I am rather in discord with this subject. A test of labor, in 
my experience, has resulted so frequently in rupture of the membranes, making 
the moment of election for cesarean section impossible, that I liave come to be- 
lieve that the skilled specialist should be able to determine for himself the proba- 
bilities of successful pelvic delivery before labor is instituted. I would myself be 
inclined to err on the radical side and perhaps do an elective cesarean section in a 
woman who might otherwise deliver herself rather than to have delivery fail in 
one patient where the moment of election lias passed and in whom a traumatic 
and difficult labor followed, with the probable loss of the child. 

Dr. Bill has so thoroughly covered Dr. Harper’s paper that there is little to add 
except to remind the audience that Dr. Harper used one expression, “stern neces- 
sity.’’ My own experience with all transverse arrests is that those cases that have 
not been under the care of an obstetrician during the early stages of labor come 
in with a head moulded out of proportion, the membranes ruptured long since, the 
patient probably febrile and the opportunity for anything but a high forceps, or 
perhaps podalic version, long since past. In these cases with the uterus in tonic 
contraction, podalic version is rather a risky operation except in the hands of 
masters. It should be practiced in a greater proportion of cases than it is, but it is 
in these cases usually that high forceps must be done. Most of us cannot apply 
the ordinary instrument accurately to the sides of the fetal head, especially if there 
be marked deflection. However, these cases are rare. At the University of Penn- 
sylvania we have been using the Barton forceps, but only in the neglected type 
of high transverse arrest which I have described. Sometimes the application of 
a Barton forceps is a matter of great difficulty and gives us great concern lest 
the lower uterine segment rupture. 


DE. J. P. BALDWIN, Columbus, O . — 1 heartily approve of the opposition to 
high forceps. We do not at our hospital permit high forceps without a previous 
consultation. Generally the man who wants to use them is a man of immature 
judgment or little experience. I usually prefer cesarean section. But the surgeon 
should he thoroughly, conscientiously, honestly convinced that cesarean section is 
the best procedure in individual cases before it is advised. It is done altogether 
too frequently now all over the country. 


DE. I. W. POTTEE, Buitalo, N. Y.— The trouble with the elderly primipara has 
always seemed to me to be that she had a fibroid uterus and if we consider that 
she has a fibroid uterus, or a toxemia of late pregnancy, after the first stage of 
labor why not deliver her by elective version? When 1 heard such papers on forceps 
I am inclined to think more and more of the elective version. The forceps opera- 
tion for me has got to be a very simple affair. I do not like high forceps nor 
forceps applied with the head arrested at the brim. I have done a great manv 
cesare^ sections probably more than you would agree should have been done 
hut I do not think the average elderly primipara should be left to herself after the 
fes* .t.g„ Ub» i. over, she .h,„.d he aehh.eed I de “ .f S 
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primipara with a breech presentation should be sectioned. I think that is one of 
the indications for the use of cesarean section. 

DR. G. S. BACON, Chicago, III. — The difficulty uith changing our definition of 
morbidity is in the uncertainty that would arise about the statistics. If we wish 
to call cases morbid that are judged morbid by the practitioner, then we bring 
in the subjective element, and we liave no agreement among different men. One 
practitioner will find 1 per cent or 2 per cent and another will find 10 per cent 
or 20 per cent. If we use the index of temperature, there is no possibility of 
having any disagreement. 1 quite agree ivith Dr. Welton that temperature is not 
alone sufficient but I think it would be unfortunate to give up entirely the practice 
of using the temperature index to judge results of different clinics. 

In the discussion of dystocias in elderly primiparae as well as .the dystocias 
that lead to forceps, attention has been given chiefly to the difficulties at the pelvic 
inlet. I believe that more frequent than difficulties at the inlet are those difficulties 
in the dilatation of the cervix. The cervix dilates with perhaps less readiness in 
the case of elderly primipara and the long labor is usually due to the slow dilata- 
tion. 

The same thing is true in determining upon the use of forceps. High forceps 
with a small inlet should not be thought of. The most difficult question to decide 
is whether the cerffix is going to dilate when labor is allowed to go on a sufficient 
length of time. It would seem that in this discussion the question of the readiness 
of dilatation should always be given an important place. 

The Kielland forceps in any position of the head is, I believe, the forceps of 
choice. It can be applied to the head in a transverse position as well as in the 
oblique. This instrument is only for the midforceps operation and the low forceps 
but never for the high forceps. 

DR, QTJIGLET (closing). — Dr. Harper more particularly made a plea for 
cephalic application of forceps. I do not believe in high forceps as a rule but in a 
multipara, when the membranes have ruptured, the Barton forceps does wonderful 
work with a cephalic application, in a transverse arrest in the brim. 

I think Dr. Welton struck a note that we all appreciate because we have all been 
working at this problem of morbidity and not getting anywhere with it. I sup- 
pose that started with the idea of perhaps comparing the morbidity in the different 
methods of examination, rectal, vaginal, etc. The true morbidity of any patient 
depends upon her condition six months after delivery. 

In my paper I tried to make it clear that there is a certain group of patients, 
elderly primipara, who should have a test of labor. I am certainly unable to pre- 
judge any woman with a normal sized pelvis, rvithout any complication such as 
toxemia or fibroids, and I do not think there is any way to know what is going to 
happen unless we give them a test of labor. If we section them without a test of 
labor we would be doing an unnecessary number of such operations, because we 
have been agreeably surprised sometimes in seeing a head engage after trial labor. 
As to Dr. Rotter’s version at the end of the first stage of labor, I would not do 
it. I think I would do a section on that patient if the head does not come down. 

DR. HARPER (closing). — I did not come here to ^^sell” high forceps as an 
operation. I rarely do the operation. I think it has no place except in the oc 
casional case where a well-molded head has been down in the pelvis for hours, 
where the membranes have ruptured, where there is some retraction, and where 
version is out of the question. One has to do the occasional high forceps; but, in 
inlet arrest version is unquestionably the procedure of choice. 

No more did I come here to “sell” the Barton forceps. And although Dr. 
Quigley believes the Barton to be a wonderful instrument, I dislike the thought of 
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What may happen when that anterior blade, inserted posteriorly, is swung around 
to the front. Under the circumstances, cord prolapse and partial placental separa- 
tion are ■without doubt possible dangers. 

I would stress the imperative necessity of teaching the idea that a cephalic 
application must be secured. I believe it is possible in every case. My students 
are advised that when an operative case is finished and the child bears forceps- 
pressure marks over other than the malar prominences, something other than a 
true cephalic application has been secured and that the case has been by so much 
imperfectly managed. 

Dr. Polak spoke about developing the obstetric conscience. No bigger contribu- 
tion can a teacher make than to strive constantly to develop this same ‘ ‘ obstetrical 
conscience” on the part of those in his charge. Any full-grown can deliver 
a mother of a seven-pound baby one way or another; but little real credit accrues 
unless it is done properly. If our papers and our teaching are not idealistic, we 
will get nowhere .along the line of lowered obstetric morbidity and mortality even 
with forty Wliite House Conferences. 

If our students are sent out appreciating the value of cephalic application in 
every case and knowing how to make it, there will be far fewer men fifteen years 
hence making poor applications and doing correspondingly poor obstetrics. 

When forceps are used, of course the blades should be applied to the sides of 
the baby’s head, and they should remain there until the head is .about to be born. 
And when the latter event transpires, there should be no evidence of their having 
been placed anywhere else than at the sides of the fet.al head. 


Etiology and Significance of Necrosis of the Placenta, by Dr. T. L. 
Montgomery, Philadelphia, Pa. (For original article, .see page 157, 
February issue.) 

DISCUSSION 


DB. J. E. McCOBD, AtIiANTA, Ga. — I have studied about 3,500 placentas micro- 
scopically, particularly with reference to syphilis. I agree with Dr. Montgomery 
that the process he has described should be called a necrosis rather than an in- 
farction. I have found this condition a vast number of times and feel that in a 
mature placenta it is something of a natural process. It is true that in the study 
of premature placentas we do not find this condition as we do in the mature or 
ripe placentas. While we have been taught that there is no definite histologic 
picture of a syphilitic placenta, there is a picture that does occur so often with 
syphilis as to make it be regarded as a sj^diilitic condition. I am not altogether 
convinced that the syphilitic placenta is an endarteritis. 


DE. JAMES B. DAVIS, Ann Arbor, Mich. — The only objection to Dr. Mont- 
gomery’s theory might he that he has perhaps narrowed the cause of the change 
too much. One should check his impressions by applying broad biologic principles 
rather than taking up the exact end-changes that are seen under the microscope. 
It is perfectly reasonable to believe that fibrin is actually the contact agent, or 
the last agent that is at work producing these results, hut hack of the fibrin 
formation it would seem that one would have to give considerable attention to 
the status of the walls of the circulatory system. 

The placenta, in^ a broad sense is a decidual organ and when it reaches the 
stage of maturity it does not differ in ageing changes from any other tissue or 
from the whole body, when it has readied the end of its physiologic existence. 
The processes that one observes are ageing processes, and are fundamentally 
vascular in type. It must be admitted that the actual agents that produce 
certain changes are the constituents of the blood, but when we describe the proce“ 
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in terms of larger units of the body it seems that one should attribute tliem 
predominantly to the circulatorj' system. 

I agree with Montgomery rather than with Williams in regard to the origin 
of the change, for it fulfills a fundamental rule in pathology. .The more distal 
tissues, as a rule, will necrose earlier than the more proximal tissues for the very 
ob-s-ious reason that they are less adequately supplied with blood. Also the last 
formed tissues will be the first to degenerate, thus supporting Dr. Montgomery’s 
contention. 

DE. MONTGOMEET (closing). — One of the principal points in question in the 
consideration of this problem is the source of the necrotic changes in the placenta, 
whether they arise from the maternal or the fetal circulation. 

We have brought evidence to indicate that the changes originate from some 
constituent of the maternal blood. We refer again to the points which have been 
suggested by Young and others, which demonstrate that the nutrition of the 
villous sjmeitium is not derived from the fetal placental circulation. 

In the course of our paper we have conjectured as to the source and nature of 
the constituent of the maternal blood which causes necrosis. However, this phase 
of the problem requires further experimental study. 

We are particularly opposed to the term "senile” as applied to the changes in 
the placental vessels, feebng that the collapsed state of certain vessels which sug- 
gests this appearance is secondary to necrosis of that portion of the placenta to 
which the vessel terminoles were distributed. 

Nonspecific Vaginitis,* by Dr. W. H. Condit, Minneapolis, Minn. 

Vaginal Eepair, by Dr. A. J. Rongy, New York City. (See page 269, 
February issue.) 

DISCUSSION 

DE. DAVID HADDEN, 0,UvI/AKD, Calif.— Dr. Eongy has emphasized the all 
too frequently overlooked facts regarding variations in pelvic structures, and it 
is these variations that must determine the methods of repair. The skillful and 

successful surgeon is the one who is able to adopt one method of repair to the 

case in hand. Any operation that has a rational foundation and that is based 
upon a thorough knowledge of the anatomy is capable of being made applicable 
to any type or degree of injury. 

Dr. Eongy ’s preference for a median incision to enlarge the outlet should, I 
beEeve, be the preference of every obstetrician. It produces the least injury to 
tissus involved and consequently is the most easily repaired. If the incision is 
properly placed there need be no fear of injury to the sphincter ani. With the 
median incision we are dividing tissue along a central raphe and not cutting 
across muscle bellies as with a lateral incision. If the head and shoulders are 
properly controlled no injury to the sphincter need occur. If we fear extension of 
the tear produced, it is possible to direct the incision to the side of the sphincter 

which normally is only attached to the central tendon in the median line and has 

a definite cleavage line surrounding it laterally. The attachment to the coccyx 
in fact tends to retract it. 

This last year I have had two patients who developed difSculty of intercourse because 
of pain. Both cases had an excellent result from an immediate repair. In one case 
the trouble appeared to be a spastic levator ani. Two deep novocaine injections 
into the muscle provided permanent reEef. The other case was a vaginismus 

•This paper will be found in the current volume of the Transactions of the As- 
sociation. 
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evidently due to nerve constriction at the outlet. I made under local anesthesia a 
median incision through the mucous membrane, freeing it from the central tendon, 
and closing it horizontally. This also brought complete relief. 

Drs. H. D. Purniss, E. L. Cornell, V. B. Bland, and 0. S. Bacon also participated 
in the discussion. 

BB. BON GY (closing). — am convinced that the fallopian tubes have a definite 
relation to menstruation, because not infrequently have I observed a disturbance 
of the menstrual function after a surgical sterilization when the continuity of the 
fallopian tube has been disturbed. However, I find that the patient finally adjusts 
herself and the menstrual function becomes normal again, 

Begarding the question of episiotomy as against perineotomy raised by Dr. 
Cornell, it is true that a large number of cases are not infected, but there is a 
definite small number of cases, which become infected subsequent to the episiotomy 
operation. It is these cases that I have in mind when they have to undergo sec- 
ondary repair. The anatomy in such eases is much more distorted and it is more 
difficult to repair them than those patients who have had a median perineotomy. 

Now, as to the more important phase of the subject: If the present conception 
of labor is to remain unchallenged, we shall have an increased number of cases 
of vaginal vault damage. The mechanics of labor, properly conceived and cor- 
rectly interpreted, is not that of an algebraic progression of diameters of the 
fetal head in the pelvis, but of a geometric coordination of the fetal head and the 
pelvic basin during the entire progress of labor. This fundamental difference in 
the conception of the mechanism, of labor accounts for much of tiie incompetent 
management in cases of malposition and malpresentation. If this point once is 
properly understood, the only logical forceps application is the cephalic application. 
Any deviation from that will cause great damage to the soft parts. The oblique 
application or the pelvic application may he utilized occasionally as a corrective 
measure, hut the child’s liead must not be delivered except by a cephalic ap- 
plication. 


The Joseph Price Foundation Lecture was given as a moving-picture 
demonstration by Professor Jean Louis Paure, University of Paris, 
Prance, in which he illustrated his method of peiTorming hysterec- 
tomy for fibromyomata. 


President’s Address-. The Romance of the Abdomen, by Dr. Edgar A. 
Vandeb Veer,, Albany, N. Y.* 

The Treatment of Hyperemesis Gravidarum, by Dr. H. B. Van Wyck, 
Toronto, Canada, (See page 243, February issue.) 

Venoclysis, by Dr. W. T. McConnell, Louisville, Ky. (See page 250, 
February issue.) - 


Observations on Toxemie-Hephritic Group Cases With Especial 
ence to Cl^sification, by Dr. Poster S. Kellogg, Boston, Mass 
page 275, February issue.) 


Refer- 

(See 


tlon’? TraniSns. published in the current volume of the Associa- 
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DISCUSSION 

DE. PAUL TITUS, Pittsburgh, Pa. — Dr. Van Wyck in discussing treatment 
made a significant statement when he said in efiect that any effort to draw 
distinctions between the various manifestations of toxemia at one time or another 
during pregnancy resolves itself merely into a classification of symptoms. I, too, 
am becoming more and more convinced that there is a definite relationship between 
all of the supposedly different toxemias of pregnancy. 

In speaking of the intravenous use of dextrose in the treatment of these con- 
ditions both Drs. Van Wyek and McConnell referred to the possibility of over- 
stimulation of the pancreas by overdosage of dextrose, thereby causing hyperin- 
sulinisni reactions. Dr. McConnell's fourth slide shows graphically the production 
and the prevention of tliis phenomenon, and is in correspondence with my own 
studies on the therapeutic dose of dextrose, published some time ago. 

By making frequent blood-sugar readings during an intravenous injection of 
dextrose given at the maximum physiologic rate of Woodyatt, Wilder and Sansuin 
(0.8 gm. per kilo body weight per hour) we found that the blood sugar first 
rises, then remains stationary for a time and then begins to fall quite rapidly. 
This we assumed to be the point at whieli an excess of endogenous insulin was 
beginning to be iirodueed, and we concluded that the amount of sugar given up to 
this point (usuallj' about 75 to 100 grams) represented a single, safe therapeutic 
dose. This is illustrated in the upper curve of Dr. McConnell’s chart, and is 
being given there by the so-called intermittent or single dosage method. 

By the continuous method, or venoclysis, this same overstimulation of the 
pancreas would probably occur, except that the rate of injection is so reduced 
or slowed that, as seen by the lower curve of this chart, there is never an ex- 
cessive rise in blood sugar and likewise the corresponding fall from hyperinsulin 
production is lacking. 

The secret of success from this method depends upon its being given several 
times more slowly than the same strength solution could be given by the single 
dosage method. This probably accounts for Dr. Van Wyck’s excellent results. 

Formerly I had preferred the single dosage exclusively but now u-se both 
methods according to indications and needs. Dextrose by venoclysis has an im- 
portant therapeutic role but there are only a comparatively few patients who 
do not respond to the more simple single doses, frequently repeated. Whenever 
it is necessary we do not hesitate to cut down on a vein and use a cannula, but 
naturally one prefers to use a simple needle injection if possible. 

An instrument developed in my clinic for intravenous dextrose injections, has 
on its dial valve not only the orifices for proper flow-rates for dextrose solutions of 
varying strength, but also one for this other method termed venoclysis. I mention 
this to indicate how important I now consider this method as an addition to the 
single dosage method. 

DE. J. N. BELL, Detroit, Mich. — Dr. McConnell mentioned introducing fluid into 
the peritoneal cavity but did not enlarge upon it, introducing a trocar just below the 
umbilicus and pouring water in through a funnel and tube. The first case that I tried it 
on just received 2000 c.c; of sterile water. That patient was about five and one-half 
months pregnant and one injection relieved her. She recovered and could retain 
her food and went on with the pregnancy. In the next patient we introduced 
500 c.c. of a 10 per cent solution of glucose with 1500 c.c. of water and that 
patient got well. Those are only two cases but they are significant in that they 
corroborate what Dr. Titus has brought out, that relief of dehydration and the 
feeding of glucose are very important things to resort to in severe cases where we 
are afraid of embarrassing the cardiovascular circulation by the intravenous 
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metliod. Tlie fluid is tin•o^^•n into the ciTcvflatiow aucl gvaduaflv jnehed 11)1 just, us 
fite patient needs it, by Iieiug absorbed slowly by tiie peritoneum. 

DB. JOHK 0. POLAK, Brookia’N, N. Y.~T1io instrument devised by Br. Titus 
is as nearly perfect for injecting glucose as nnytUing I have ever used. It saves 
the time of the nurse and doctor and is absolutely accurate. 

Where the ambulatory patient, shows a defieieney in urinary output, With rise of 
pulse rate and loss of weight, we should hospitalize the patient, give imr the 
neecssary quantity of fluid to produce diuresis and emptying the uterus null not be 
necessary. We have not done a therapeutic abortion for vomiting in over nine 
years Furthermore, I want to say that the fear of producing insulinism is an 
overestimated danger. I have always felt, as Dr. Titus has stated many times, that 
nature was competent to take care of the excess of glucose and the excess is 
excreted in the urine. 

The other point is in regard to Dr. Kellogg ’s paper. I do not know what is the 
matter with Boston women. Peihaps tlicir toxemias are more severe than those 
fonnd in onr Brooklyn women for we are not having such hopeless results as a 
20 per cent mortality in eclampsia. I agree absolutely with his classification. It 
should be adopted iii order tliat we may study these cases and properly group 
them; we owe it to the woman to be able to tell her ultimately whether she 
should never become pregnant again and should be sterilized. We owe it to 
society to tell these people that they are hearing a eliild at the cost of kidney 
damage and chronic nephrities siionld he sterilized. 


DB. JAMBS E. DAVIS, Ann Abbou, Mich. — A few words should be offered 
regarding the classification of the so-called nephritides. These remarks are fitting 
because within this year at Minneapolis there was held a very notable conference 
upon the kidney and its diseases. At that conference Voiliiard of Frankfort-am- 
Main, Eethberg of Copenhagen, Snapper of Amsterdam, and representatives from 
many universities in this country devoted a contiunous period of about twelve 
days to discussion of the problems of the kidney. There was lack of agreement 
eoneerning the nomenclature of certain phases of kidney pathology, particularly 
the so-called chronic nepliritis and nephrosis cases. These terms were used almost 
interchangeably. Nephrosis moans a degenerative change, in most instances begin- 
ning in the tubules of the kidney but not stricUy confined to the tubules. We are 
in the habit of speaking of degenerative changes and calling them inflammatory. 
It has been claimed in certain statistics, that an acute glomerular nephritis is 
rarely recovered from, and yet we simak and write frequently of clironie nephritis 
and we define this disease as being caused by repeated acute inflammation of the 
kidney. Others say they are acute manifestations of degenerative changes oc- 
curring at different times. Now, I am of the opinion that a classification must 
be agreed upon to define these pathologic conditions by terms common to all. 

Bell of Minneapolis has shown by specific staining methods, using azar-carmine, 
that glomeruli in an acute nephritis liave their capillaries narrowed but not closed; 
ia the chronic type the capillaries are closed. The stain will distinctly differentiate 
the stroma, the endothelium, and the epithelium, and one sees in these so-called 
chronic nephritides the closed capillaries in yery many of the glomeruli. These 
changes are called inflammatory lesions and also degenerative lesions. Which are 
they? Judged by criteria applied in pathologic changes in other tissues, they are 
distinctly of degenerative character. But it is possible they were preceded by in- 
flammatory changes yet there are usually insufficient data present for the recogni- 
tion of a previous or active inflammatory change. ^ 


DE. E. D. PLASS, Iowa Oity, Ia.— I still believe that 
of pregnancy is essentially a neurosis. I have yet to be 


the pernicious vomiting 
convinced that there ia 
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a carbohydrate deficiency. I treat my patients as if they ivero neurotics and do 
not empty the uterus, and I lose very few patients. I do recognize, however, 
that there is a type of pernicious vomiting which if not toxic at the beginning 
develops toxic properties and leads to the death of the individual. I am frank to 
confess that I do not know how to differentiate those few individuals who will 
die. Early deaths in my experience have been uncommon but recently I have 
seen three patients die six or eight weeks after apparently complete control of 
what was, we presume, neurotic vomiting, because it responded to neurotic treat- 
ment with cessation of vomiting. These three patients all behaved very similarly. 
There was in each case some reason why they did not desire the pregnancy to 
continue, an essential factor, I believe, in the majority of cases of hyperemesis 
gravidarum. They were hospitalized, were not given glucose, but within a week 
or ten days had recovered to the point of eating full-sized meals and of resuming 
their activities, and were discharged from the hospital. Each of these individuals, 
between six and eight weeks from the time of discharge, returned in a moribund 
condition. The picture was that of a slight mental disturbance, a slight return 
of the nausea, never marked, no evidence of emaciation, no clinical or laboratory 
findings of note. 

Two of these patients came to autopsy. In neither was there any lesion which 
the pathologist could offer as an explanation of death. There was no liver 
necrosis, although there was fatty degeneration of the liver. In one case there 
was a small kidney witli some evidence of chronic nephritis. In tlie second 
instance there was a large kidney, more typical of the nephroses. We do not know 
yet how to classify tliose patients. They were not vomiting at the time of death, 
had none of the signs that we ordinarily associate with vomiting, and yet they 
had developed fatal symptoms a month and a half or two months after control 
of the initial attack of vomiting. In that connection I would like to ask Dr. Van 
Wyck what tlie patiiologic picture is in the vomiting of pregnancy? The experience 
of all of us has been, no doubt, somewhat limited. I, personally, have seen but 
one patient die with vomiting of pregnancy who showed the textbook picture of 
central necrosis of the liver lobule, acute yellow atrophy of the liver. 

DE. W. W. BABCOCK, Philadelphia, Pa. — Speaking rather apart from a 
chemical toxemia and referring more particularly to cases in which there is an 
infectious element, one wonders if by the introduction of saline solution into 
the blood possibly an impairment in function may occur. We know how in- 
nocuous physiologic salt solution is in the normal peritoneal cavity, but it has 
been very clearly shown that salt solution in contact with inflamed peritoneum 
interferes with phagocytosis - or the defense reactions of the peritoneum so that 
peritonitis is rendered more dangerous. So one cannot help but wonder whether 
after the introduction of large quantities of fluid into the blood stream, if the 
blood will be as potent in combating infection as it would without the admixture. 
Venoclysis should aid elimination in toxemia, does it reduce the bactericidal and 
antitoxic properties of the blood? I shall be glad to hear this question answered. 
In any case we should not forget the older and simpler method of introducing 
fluid under the skin. It is quite possible by hypodermoclysis to introduce 4000 to 
8000 c.c. of salt solution containing from 2 per cent to 5 per cent glucose daily, 
and to continue this for five or six days. Of course, if the glucose or dextrose is 
in concentration irritation may be produced. Erom the subcutaneous tissues the 
salt solution enters the blood stream as blood serum and may thus maintain the 
more effective qualities of the blood in the presence of infection. 

DE. H. B. VAjY wyck, Toeonto, Canada. — The question of neurotic as against 
toxemic vomiting is something more than a mere academic thing. It profoundly 
influences our treatment. Dr. Plass’s two patients died of starvation and de- 
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hydration. One wonders whether a fatal case of starvation need always ha.ve^ the 
same pathologic picture. Our experience with similar cases is fortunate^ hmited. 
We have had in the metabolic ward in the last eight years two fatalities from 
liyperemesis, in both of which we were at fault as we did not recognize the urgent 
indications. In one of these the autopsy showed a centrolobular necrosis. Tlse idea 
is distasteful to me that the patient can go to a fatal termination from the pure 
neurosis. An analogy springs to my mind. A patient witii appendicitis is put to 
bed and recovers and becanse we cannot demonstrate tangible patliology, are we 
justified in saying that the case is one of neurosis? That may be a poor analogy 
but as some one has said^ “men an analogy is perfect it is no longer an analogy 
but the thing itself.” We must remember the essential definition of neurosis; 
that it is a condition which is amenable to suggestion. 

With regard to what Dr. McConnell showed us about venoclysis, I feel that it 
justifies us in still further examining our methods of intravenous therapy. We 
felt that wo were using the largest amount that was practicable. One might 
question the comfort that a patient would have with a cannula in the vein over 
a long period. We find such a patient sometimes gets very restless and requires 
morphia. At any rate we shall certainly try to increase the amount of fluid and 
glucose that we are giving. I feel that the ordinary Murphy drip or the burette 
method is to be commended rather than the more complicated apparatus, 

I am also grateful for the suggestion of amytol, which will make it possible to 
proloirg the administration of glucose. 

DE. McConnell (dosing). — The only discomfort complained of by these pa- 
tients was in the arm. Tliey are usually very restless. Most of the women in 
whom this method was used were seen in consultation late and, as Dr. Titns 
brought out, if the patient is treated properly during the early manifestations 
there is seldom any need of radical treatment. Very frequently one dose of 
glucose solution will be sufficient. In none of these cases where we used the 
continuous drip did we do so without having first tried the intermittent method. 

In a recent case which did not respond to the dosage method, having severe 
reactions with each injection, although it was being administered very carefully, 
%ve attached this apparatus. Although going for three days, she showed no reaction 
or iU effects. 

We saw Uvo cases of insulin reaction where we had added insulin to onr solution 
purely for experimental purposes. W])en the insulin was discontinued, the reaetion 
disappeared and did not return. I think the insulin bugahoo is very much over- 
rated, especially wdien the solution is administered very slowly and the rate kept 
so that the body can take care of it. 

My principal ohject in undertaking this study was simply to determine the 
relative relation between the rate of injection of glucose and the variation in 
blood sugar resultant therefrom. 


DR. KELLOGG- (dosing). — Especially interesting in the light at Berman's 
‘■‘cardio-vaseulax deficient” group, of which I have spoken, is what Dr. Davis 
said about so-called nephritis being a nephrosis and part of a general vascular 
degenerative^ picture. The time will come when we -will need intimate nephritis 
and nephrosis distinctions for the perfection of our ultimate classification. With 
X flgres that this titno hss not yot nrrivGd* 

At present we must view this problem of saving lives in the toxemias as the 
figures dictate. Except for small or selective series, these figures are 2.5 per cent 
maternal mortality for toxemia without convulsions and 25 per cent for toxemia 
with convulsions. This means only that, broadly speaking, the convulsion is an 
mdex of the seventy of the underlying condition, not that the convulsion per se 
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There is little question in my mind that eclampsia and toxemia differ in 
amount and quality in different countries and in different parts of the same 
country. The Eden classification, I believe, represents practically a prognosis 
from the autopsj' table backward. Therefore, if you select cases according to this 
classification the mortality should be nil, whereas it is 2 or 3 per cent, showing 
that even that way prognosis is difficult. Our mortalitj' in Massachusetts shown 
in a personal study of twelve hundred cases in three groups of 400 each is 25 per 
cent, 24.8 per cent and 50 per cent respectively, the first two in our own hands. 
The tabulated mortality in Stander’s monograph of over 10,000 cases, by different 
authors, shows that, barring the Stroganoff series already spoken of, the shorter 
the series the better the mortality by both conservative and radical treatment. Eor 
instance, Dorsett with 38 cases reports a mortality of 5.3 per cent by the mag- 
nesium sulphate treatment. If my memory serves me, when his series was in the 
sixties, his mortality was about 9 per cent. I do not know what it is now but 
expect it will be higher with a further accumulation of cases. In any large 
series the mortality approaches 20 per cent and this in hospital practice by good 
obstetricians. It requires no imagination to think what it is outside of the good 
hospital. Therefore, because the momentary treatment of eclampsia appears so 
successful in Chicago, Brooklyn, Atlanta, Los Angeles, Pittsburgh, or Eussia, I see 
no reason to change the opinion here laid down, namel}' that saving lives in toxemia 
depends chiefly on preconvulsive interference. 

Some Observations on the Menstrual Disturbances of Adolescence, 
by Dr. E. D. Plass, Iowa City, Ta. (See page 205, February issue.) 

DISCUSSION 

DE. D. L. JACKSON, Boston, Mass. — Investigation into the field of causes 
and controls of the female sex cycle is opening new fields of probability and 
supposition daily. It gives those of us who work mainly on the clinical side, 
possibilities of treatment, hitherto unsuspected, not only in dysmenorrhea and 
amenorrhea and menorrhagia, but in the general development of the adolescent 
girl, sterility in the young woman and comfort for the older woman in the meno- 
pause. 

At the present time research in this subject seems to center in the triumvirate 
of glands; the ovary, the pituitary body, and the thyroid gland. All seem to 
have a part to plaj' in the female sexual and menstrual cycle as well as in the 
development of the woman from the girl. 

Treatment by ovarian extract or by the follicular hormone derived from the 
corpus luteum seems to have been a disappointment and amounts to nothing save in 
women at or beyond the menopause. On the other hand, thyroid extracts and 
extracts or hormones from the pituitary body seem to exert great activity in the 
control of the sex cycle during the adolescent and reproducing period of life, 
particularly in the former. Difficulties are apparentl}' more on the hypo than on 
the hyper side of the activities of these glands. Tlie basal metabolic rate gives us 
an absolute measure of the activity of the gland in thyroid disease. This must 
be cliecked with physical findings and laboratory tests. No case of hypothyroidism 
sufficient to cause menstrual disturbance will fail to give a lowered basal metabolic 
rate. It must be remembered that the reading of a single basal metabolic 
rate test is not conclusive of the true rate. The patient must be accustomed to 
the test, as it is found that nervousness or excitement easity pushes a rate up ten 
points. Slightly lowered basal metabolic rates will also be found in pituitary dis- 
turbance (Cushing), in surgical castrates and in patients with a negative nitrogen 
balance; viz., a really low basal metabolic rate — minus 20 to minus 40 — ^is thyroid. 
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but a minus 10 to minus 20 rate may be due to other causes. Aceordmg to 
Laurrence and Bowe, we seldom get menorrhagia in hypopitnitary disturbance tot 
we do get disturbances of periodic variation and of the araenorrheic type. Dr. 
Plass found both amenorrhea and menorrhagia in cases of slightly lowered basal 
metabolic rate. If, in this series, some of the lowered basal metabolic rates were 
due to one of the reasons stated above, other than tliyroid insufaciency, it would 
very lihely account for the good results obtained with the administration of thyroid 
extract in menorrhagia and the indifferent results found in amenorrheic cases. 
In other words, the question of the true basal metabolic rate becomes most im- 
portant in tbe nearly normal cases, and it is in these cases that the clinical side 
becomes of greatest help and must agree udth the laboratory findings. 

In regard to the pituitary gland and the effect of its secretions on the menstrual 
cycle, I cannot agree with Dr. Plass on the measurement of the sella as giving 
an indication as to the size of the pituitary gland. The sella itself can be 
measured with great accuracy but I am told by Dr. Sossman, who has charge of 
the x-ray department for Dr. Harvey Gushing at the Peter Bent Brigham Hospital, 
Boston, that the relation of the gland to its seat is in no ndse a constant or 
accurate estimate. Dr. Plass also postulates that in adolescents the size of the 
gland is in relation to its activity and to this I must again take exception. For 
example, the thyroid of adolescents frequently enlarges, apparently an attempt on 
the part of the gland to supply a deficiency, but this in most eases results only 
in hypertrophy of the gland tissue without increase in secretion. In cases of 
pituitary disease we must combine our laboratory results with a careful history 
and physical examination to make the diagnosis and eliminate other possibilities, 
as we have no definite tost to rely on as in the ease of the thyroid gland. 


DE. A. J. EOHGY, New York Citt. — I n each generation, it is authoritatively 
stated, there is about 12 per cent of marriages that are sterile. About 6 ox 7 
per cent of these cases are caused by definite inflammatory and infective processes 
of the genital tract, A small per cent of these sterile marriages are caused by 
neoplasm and malformation. However, 3 to 4 per cent of tliis group of patients 
are sterile because they have reached the limit of reproduction and are unable to 
procreate. This may be one of nature’s ways of limiting the population. These 
patients fail to respond to any treatment, and remain permanently sterile. 

Now, if we keep this point in mind, we will find that some of Dr. Plass ’s patients 
indicate that type of sterility. Since the onset of menstruation, the menstrual 
function in such patients is disturbed. They either have a scanty, irregular men- 
struation, or sometimes the reverse happens: they begin to bleed and the bleeding 
continues irregularly for over a period of weeks. A great number of these pa- 
tients when they marry, are sterile. Such cases are a source of annoyance to 
every gynecologist, because he finds himself perfectly helpless to correct tbe con- 
stitutional disturbance, which results in irregular menstruation and low grade of 
fertility. 


However, some of these cases, for a reason yet unexplained, respond to the 
treatment with small doses of x-ray. It is remarkable how, in some of these 
patients who Imve not menstruated for months and years, the menstrual function 
is rea\Yakenetl and they begin to menstruate regularly after five or six such 
treatments. We have as yet no way of explaining the effect of the small dosage 
of x-ray upon the ovaries in these patients. Still, clinically we know that it must 
have some effect on tbe ovarian structure. 


A few of these patients even become pregnant after a long period of disturbed 
menstrual function and sterility. I made a preliminary report of this type of 
cases before tins Association tliree years ago. Since then I have treated a great 
many more patients and the results have been very encouraging 
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DR. E. P. SLOAN, BiX)omington, IijL. — Sixteen cases in fourteen families tliat 
were between the ages of fifteen and twenty-two j-ears came under our observation 
in 1925 and 1926. Correction of their thj'roid deficiencies has apparently been 
productive of much improvement in their general health, but their menstrual dis- 
turbances liave not been markedly influenced. The average age at which men- 
struation appeared in fifteen of these girls was seventeen years and three months. 
One with an infantile uterus is not menstruating at twenty-two. After more than 
three years of care'iul treatment seven out of the fifteen have severe pain at the 
menstrual period only occasionally instead of severe dysmenorrhea every month. 
In the other eight cases any apparent improvement in regard to pain and dis- 
ability that has occurred has been temporary. We attribute our disappointing 
results in these cases to the age at which their thyroid deficiencies were corrected. 

We have studied twenty-four younger sisters of these girls, nineteen of which 
showed definite symptoms of hypothyroidism. Of these nineteen, nine were under 
eleven years of age, six were eleven to twelve years of age, and four were thirteen 
years of age when thyroid therapy was instituted. All those in this group in which 
the thyroid deficiency was corrected before the age of thirteen are now menstruating 
normally. The average age at which menstruation appeared was thirteen years and 
one month. 

If the symptoms in these cases are due to retarded differential development of 
the uterus and ovaries from hj’pothyroidism, then it is obvious that we usually see 
the case too late to speed up differential development with the whip of thyroid 
therapy. It does no good to whip the horse after the race is run. The hypothyroid- 
ism in these cases is usually of only mild degree and for maximum results the 
diagnosis must be made before obvious symptoms appear. Considerable difficulty 
may be encountered in making an early diagnosis. 

The basal metabolism test is of little assistance but, as Dr. Plass has suggested, 
valuable information may be derived from x-ray studies of the stage of develop- 
ment of the bones. But the diagnosis in the majority of cases must rest upon the 
personal and family history and physical' examination. 

DR. PLASS (closing). — I should perhaps explain that our postulation regarding 
the relationship between the size of the hypophysis and the sella turcica in ado- 
lescent girls was developed after we had adduced the evidence of such relationship 
here presented. We have not attempted to go beyond the correlation which we 
have shown and which is given to you for what it is worth. 

In this report first metabolic rate readings were not used, all figures refer to 
second or third determinations. 

I would also emphasize that we are dealing entirely with young girls. Whether 
there is any relationship in older women, with already established menstruation, 
between the amount of the menstrual flow and the size of the sella, I cannot say 
because we have limited our work to girls in the adolescent period. 

The Present Status of Tubal Insufflation With a Description of a New 
Method, by Dr. Q. U. Newell, St. Louis, Mo. (See jiage 414, March 
issue.) 

DISCUSSION 

DR. ALEXANDER M. CAMPBELL, Grand Rapids, Mich. — A few years ago we 
looked up in our clinic the statistics, to determine the frequency of tubal obstruc- 
tion in sterilitj'. These figures were somewhat controversial in nature and they 
varied from 25 to 70 per cent. Douay states that indisputable permeability occurs 
in about 25 per cent of all cases of sterility. 

I am pleased that Dr. Newell has suggested his ingenious idea of tubal in- 
sufflation following reparative tubal surgery because it attracts attention to the 
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possibility of recoustructive surgerj' of the tube, I believe that vve are^ on tlie 
threshold of sortie very definite achievement in the u-ay of restoring fertility to a 
number of women whose fallopian tubes are .impermeable and who are because of 
it, hopeless cases. 

Dr. bTewell’s suggestion of the employment of a delicate technic in doing tubal 
surgery is most timely and I believe that gynecologists within the near future will 
with the development of a proper technic and with proper study of their sterility 
cases be able by reparative surgery to restore a considerable number of otherwise 
hopeless cases to a state of fertility. 

DE. A. J. K0N6Y, New York City. — I should like to know the number of cases 
of tubal obstruction operated upon and the results of these eases two or three 
years later. Some of us in New York feel that plastic surgery on the fallopian 
tubes to cure sterility is becoming a bit useless and is gradually given up. In the 
best of hands there is a 10 per cent cure. If this is true, then a very serious 
question arises. Given 100 women, subjected to operations for the reconstruction 
of the closed fallopian tubes, the result wdll be as follows; 10 per cent may be 
cured, 90 per cent will have permanent closure of the tube, with no chance whatso- 
ever of the tubes ever becoming patent. If these women were let alone, the chances 
are that in a great percentage of these patients spontaneous regeneration of the 
fallopian tube would take place and they would become patent. Spontaneous re- 
generation of a fallopian tube seldom takes place after plastic surgery has been 
performed on the tube. 

DE. W. A. COVENTEY, Duedts, Minn. — think it is very important that a 
second picture be taken from one to twelve hours after the first picture in order 
to determine whether the lipiodol which has accumulated in the fimbriated end of 
the tube leaks through the tube and therefore causes the so-called splash in the 
pelvic picture. In my opinion, it is very hard at times to determine wdiether the 
tubes are really closed at the fimbriated end or whether just the lipiodol is re- 
tained in the fimbriated end when the first picture is being taken. The second 
picture will, as a general rule, confirm the diagnosis. 

DE. NEWELL (closing). — In regard to Dr. Schmitz’s remarks about the second 
hysterosalpingogram tliree months later, I think his suggestion is an excellent one. 
My routine has been to make a hysterosalpingogram before operation in order 
to locate the tubal obstruction and fourteen days after the operation for the relief 
of tlie obstruction, I make a second hysterosalpingogram, then follow my treatment 
with gas insufflation tests from time to time in order that the tubes will remain 
patent. 

Eeeently, I have had the good luck of examining the fallopian tubes when the 
abdomen was opened in two patients on whom I had performed plastic work for 
tubal obstruction and found the tubes in both cases patent and in good condition. 

Some one suggested taking a second picture twenty-four hours after the first 
one. Occasionally I do this, but only in cases where the interpretation is not 
clear. I do not see any particular reason for doing it routinely. 


Matin Sleep, by Dr. George F. Chandler, Kingston, N. T. (See page 
285, Febrnary issue.) 


DISCUSSION 


DE E M STANTON, Schenectady, N. Y.-I suppose that practically every- 
one who im bstened to this paper and has not himself used the method described 
bi Dr. Chandler has had more or less skepticism. Early in the spring when 
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Dr. Chandler told me what he was doing, I went down to see a few of his pa- 
tients. I went in a skeptical frame of mind, but when I got home I began using 
it in a few cases and then more frequently, until it has gradually become practically 
a routine procedure with me. AVe give ten grains of luminal at 9 p.m. the night 
before operation. T use ethjdene in the place of nitrous oxide. It has had a 
very marked effect on the number of spinal anesthetics that wo give. I like to 
use spinal anesthesia but I feel that there is a great deal more mental hazard for 
the patient under spinal than under an inhalation anesthesia. With the luminal, 
it is much easier to give ethylene or ether and I am not using nearly as much 
spinal anesthesia as I did six or eight montlis ago. 

DK. CHAS. GOEDON HEYD, New York City. — ^In the consideration of an- 
esthesia, and Dr. Chandler’s presentation of matin sleep, we are apt to forget that 
surgical anesthesia embraces two separate and distinct features. There is first 
the phase of analgesia in which the pain sense is obliterated, and secondly, the 
phase of narcosis. It is not necessary to have narcosis in order to have analgesia, 
nor does narcosis imply an analgesia. In local anesthesia the pain sense is obliter- 
ated yet the mind is perfectly clear and capable of being traumatized in direct 
proportion to the stimuli that reach the brain. Dr. Chandler’s contribution is of 
distinct value because it brings to surgical analgesia a therapeutic procedure that 
is capable of putting the brain to sleep and thereby protecting the patient against 
the sum total of all stimuli that reach the brain. 

We have utilized at the New York Post-Graduate Medical School and Hospital 
a variety of preoperative narcotics: allonal, luminal, amytal, and sodium aniytal both 
orally and intravenously. We have used the preoperative narcotic for practically 
every type of anesthesia, local inhalation, intravenous, and rectal. We are firmly 
convinced that the placing of a patient about to undergo a surgical operation in 
a semi-narcotic condition before the administration of the anesthesia protects that 
patient in many ways and that the postoperative convalescence is easier and 
smoother than for patients who have not been so treated. 

In regard to Dr. Wetherell’s remarks about spinal anesthesia, we are convinced 
that there are some patients who do not take spinal anesthesia well. The anes- 
thetic agent is delivered into the spinal canal yet these patients exhibit such a 
high degree of mental irritability that pressure anywhere in the area of the field 
of operation is misinterpreted as pain and the anesthetic course of the case is 
not successful. 

DE. AETHUE H. BILL, Cleveiand, Ohio. — We have been foUowing a similar 
principle in obstetric cases. One of the problems, especially in a multipara, is that 
of a continuous relief of nervousness and of pain. Where administrations of an 
analgesic are given with the labor pains, there is such an interrupted performance 
that the patient is more or less conscious between pains, has a fear of going 
under the anesthetic and is somewhat conscious of the labor. We have been using 
for some time a method similar to Doctor Chandler’s. It just happens that the 
preparation we have been using is amytal. At the present time this is our routine 
with multiparae. At the very onset of labor, the multipara is given from 7% to 
10 grains of amytal. This quiets her but does not entirely control the .pains. 
However, it makes it possible when the pains are harder, to relieve the suffering 
entirely and have a period of somnolence between the pains, so that there is a 
continuous analgesia enabEng the patient to go through all stages of labor and at 
the end of the labor have practically no consciousness of the entire proceedings. 
I said that we do this routinely only with the multipara because we still cling 
to the morphine and scopolamine method in the primipara, and find it most sat- 
isfactory. 



AM. ASSN. OBST., GYNEC. AND ABD. SEKG. 


59] 


DE. A. M. MENDENHALL, Indianapows, Ind.— In Indiana we are using 
sodium amytal, very much as Dr. Glmndler has recommended using luminal. Prac- 
tically all the general surgeons are now giving sodium amytal in a 3 grain dose 
the night before operation, and in the morning one or two hours before the opera- 
tion they are giving 6 grains of sodium amytal. It very , satisfactorily prepares 
the patient for a general anesthesia later. 

DE. JAMES E. KING, Bufuauc, N. Y. — Those of us who are confining our 
surgery largely to women have two distinct anesthetic problems to consider. The 
first is the choice of anesthetic which will make it possible to conduct our op- 
eration satisfactorily; the second, an anesthesia that minimises the preoperative 
mental reaction. I have been through the stage of spinal anesthesia and have re- 
jected it, except in certain cases. I have never had the faculty of talking my 
patients into a quiet state of mind or continuing the conversation during the op- 
eration as many men who use spinal anesthesia are able to do, I have been on 
the lookout for some satisfactory method by which the patient would have less 
fear preceding and less disturbance after the operation. Kccently 1 have taken 
up avertin. We have, at the General Hospital, done nearly 500 cases with this 
drug and, personally, I am convinced that it has great possibilities. In my own 
series I have only had about 150 cases, which embrace most of the operations in 
gynecology. It has been e.xtremely satisfactory, not only from the operative 
side but especially because of the pleasant remarks that the patients make in 
regard to their experience. 

DE. W. W. BABCOCK, Philadelphia, Pa. — -Dr. Chandler has emphasized the 
synergistic action of luminal when used as an adjuvant to otiier anesthetics. Dsed 
alone for the production of anesthesia the barbiturates produce such prolonged 
periods of coma that the patient is very prone to develop secondary bronchial 
pneumonia, hypostatic congestion, and an increased tendency to thrombosis. In 
The Mayo Clinic where these drugs, and especially sodium amytal, have been used 
quite extensively during the last few years in an experimental and clinical way 
these complications have necessitated postoperative massage and frequent change 
in the patient's position. It is evident that the barbiturates should not be used 
as pure anesthetics. 

To many hypnotic drugs the young patient reacts with delirium, tlie elderly and 
toxic patient with coma. Thus from amytal or luminal one patient becomes widely 
delirious, another stuporous. The liver is the great detoxicating organ of the 
body. If it functions badly as in old age then the physiologic effect is modified. 
It is evident tliat these drugs should be used with care in the senile, septic, or 
toxic patient. As Dr, Chandler has mentioned, we should use these drugs only as 
adjuvants to aid in the production of anesthesia. Doses sufficient to cause pro- 
longed stupor should be avoided. I take it that Dr, Chandler reduces the large 
doses mentioned for the substandard patient. Obviously intravenous anesthesia 
has not yet been rendered safe and 1 am glad that Dr; Chandler does not recom- 
mend it. 


DE. CHANDLEE, (closing). — In reply to the question about morphine and 
scopolamine or atropine, I do not give these drugs at all, just the luminal 

I have used sodimn amytal, intravenously and by mouth, and had an unfortunate 
fatal result ■with it intravenously. 


The Sedimentation Rate in Gynecology and Obstetrics. Results of 
Three Thousand Tests on One Thousand Patients by Recent Modifi 
cation of Westergren’s Method, by Da. Aebert Mathieu, PoriM 
OiegOH. (See page 19 c Pebmary issue.) * 
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DISCUSSION 

DE. P. H. PALLS, Chicago, III. — Prom a study of this apparatus I think it 
commends itself first because of its simplicity and convenience, secondly because 
one is able to begin readings and complete them in forty-five minutes. It is 
also valuable because the tubes are of a tj’pe that can easily be cleaned. 

As to the value of the sedimentation test, I think Dr. Mathieu has pointed 
out certain things that are of great importance; in the first place, the observation 
that there was an increase in sedimentation time in retention of membranes with- 
out infection. Naturally this limits its value for a clinician who is looking for 
evidence of infection. In differential diagnosis of carcinoma of the cervix and 
simple erosion of the cervix it would be very simple if this test showed an in- 
creased sedimentation rate in carcinoma of the cervix and not in erosion. IVe have 
tried to stress that point in our investigations, but we found that minor pathologic 
conditions nfill increase the rate just as much as a carcinoma nill. A tonsillitis 
or a chronic tubercular ulcer will increase the rate. Therefore, in tlie case of 
differential diagnosis between simple erosion of the cervix and carcinoma of tlie 
cervix, one would have to be very careful that there was not some other factor 
that would increase tlie sedimentation rate so that it might be interpreted as 
carcinoma. 

In our series of eases we have noticed an increase in the sedimentation rate 
does not occur early in postoperative complications. That is, there may be a delay 
in the appearance of the increased sedimentation rate after the clinical evidence 
of the peritonitis, or other postoperative complications, lias been present for several 
days. In other words, there may be a delayed reaction. Manifestly in this case, 
it would be of no clinical value. 

DE. W. E. DAENALL, Atlantic City, N. J. — I confess that when this sedi- 
mentation test was first brought out I was somewhat skeptical about it,’ but in 
the last two or three years, in our gynecologic work particularly, we have been 
making a sedimentation test routinely and I think the more we study it the more 
we realize its importance. 

DE. JOHN 0. POLAK, Brooklyn, N. Y. — Y^e have done some 6000 tests by the 
Priedlander method. We have tried to keep this test out of the laboratory and 
have taught our students and residents to do it, believing it to be of more value 
when associated with the clinical story, just as we do with the blood and urine 
than it is to allow it to be distinctly a laboratory procedure. It is not diagnostic, 
but when it is correlated with the story of disease and the picture of disease 
it is a very helpful diagnostic method to determine the presence or absence of 
infection. 

Dr. Palls did not bring out clearly to my mind one point. Dr. Mathieu noted 
that the sedimentation time was more rapid in cases of retained membrane even 
when there was no infection present. This is a very important thing to remember 
because we use this test to determine when to empty the uterus of retained ma- 
terial and unless the sedimentation time beconies longer and longer the woman 
has not protected herself against the infection and until protection is established 
on the part of the patient we do not want to increase her danger by opening up 
the sinuses of the uterus by curettage. 

DE. H. W. YATES, Detroit, Mich. — ^In our series of cases, about 1550, we 
have used the ordinary early type of the Priedlander technic. We found that 
when we left this in the hands of our interns it was very likely to be faulty, and 
was never dependable. We used it in about 80 cases at first and found variations 
m the leucocyte count and the operative findings so that we could not depend upon 
After reading papers recommending it we again used it on 150 patients and 
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were again disappointed. I could not help but feel that there was somethiug 
wrong with the technic, therefore we had these tests done entirely in the lab- 
oratory, under the strict supervision of a technician, and then we began to find 
that we had some definite results. 

We have found in our series of cases, carrying out the impression of the 
essayist, that it is very much more dependable than the blood count. When we 
have found in many instances that the clinical findings are those of normalcy and 
the leucocyte count likewise normal, we have operated in spite of the sedimentation 
test showing an infection and in those cases we found we should have gone ac- 
cording to the sedimentation test rather than the clinical and blood findings. 

DE. L. A. CALKINS, Kansas City, Kan. — We have been using the sedimenta- 
tion test routinely for four years and have not operated upon any salpingitis case 
until the sedimentation time was less than 20 mm. in one hour. We believe that 
we could use a fifteen-minute test with just as great advantage as the one-hour 
test. We should not, however, forget that the sedimentation test is not reliable in 
anemic patients. The greater the anemia the greater the degree of sedimentation 
from the anemia alone, so that in those patients we must correct for the anemia. 

I would like to repeat again that this test is not of any value in a differential 
diagnosis. It does, in a measure, indicate the presence of infection but its real 
value is in determining the time of operability, and we believe it is worth more 
than temperature, pulse, white count, and the Simpson test all combined. 

DB. MATHIEU (closing). — To me the important points in the paper are the 
facts that one blood specimen is sufficient for all the blood studies; and that the 
technic described is perfectly reliable for sedimentation distance readings. 

As to the cause of the sedimentation phenomenon, the work done to date would 
lead us to believe that in the presence of infection or inflammation, there is a 
marked increase of the fibrinogen content of the blood plasma, and we think that 
this fibrinogen is poured out by tlie liver. At any rate it has been proved by 
Weiner of New York that there is a marked increase of the fibrinogen content of 
the blood plasma in infection and inflammation. 

These points all lead ns to wonder why the pregnant woman shows such a 
marked continuous increase in the sedimentation distance of her blood. This 
takes place practically as an arithmetical progression. My opinion is that as the 
pregnancy increases in time so does the size of the placenta increase; so do as a 
rule, the number of infarcts increase and so does also the probable infection of 
the placenta and so do also the number of syneitial buds that may gain access 
to the maternal circulation. 


Postoperative Abdominal Fistula, by Da. J. F. Erdmann, New York 
City. (Will be published in the current volume of Transactions.) 


Cborioxnas A Clinical and Pathologic Study, by Dr. Henry Schmitz, 
Cliieago, 111. (See page 256, Pebrnaiy issue.) 


DISCUSSION 

DE. JOHN O. POLAK, Brooklyn, N. Y.-Dr. Schmitz’s classification is a lit- 
t e further advanced than the one Ewing brought out many years ago and which 
has been the standard classification in this country from that time on 

The surprising thing about this condition is the statement in almost every 
textbook as to the incidence of the occurrence following hydatidiform mole Tlie 
cases of chononepithehoma which we have seen have all foEowed a full-time nrea- 
nauey or premature labor. We have never seen a case of chorionepitheHoma fS 
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a liydatidiform mole. A recent check-up of our liydatidiform mole cases disclosed 
between 40 and 50 in the last ten years. Incidentally, we have a 92 per cent 
follow-up in our clinic. We instruct every woman that if any bleeding occurs 
after discharge from the hospital she must report back. The result is that we find 
this bleeding is usually due to misplacements or a subinvolution and if corrected, 
with a pessarj' or with the use of ergot, quinine and strychnia, the bleeding is 
promptly stopped. The incidence, therefore, of hydatidiform mole being followed 
has been nil so far as chorionepithelioma is concerned. We have at the same time 
seen ten of these cases occur as the result of a previous pregnancy and delivery, 
some in very young women. There were two in which the first evidence was shown 
in an attack of pleurisj’’ without any history of bleeding whatsoever and on tapping 
the chest made a diagnosis from the cells that were found. Ordinarily these peo- 
ple present a story that is rather consistent; they persistently bleed, yet their 
pallor is out of proportion to the blood loss. It is a cachexia and skin appearance 
that is out of proportion to their actual blood loss; the cervix is almost invariably 
open. 

One other very interesting case was diagnosed as an ectopic. The chorionepitheli- 
oma had passed through the uterine wall and the patient had an intraabdominal 
hemorrhage which simulated the picture of ectoj^ic with the attack of pain and 
anemia. 

DR. JAMES E. DAVIS, Ann Arbor, Mich. — One should not depend upon a 
diagnosis that is rendered from a ver 3 ' small or scant specimen obtained by curet- 
ting tlie uterus, as no pathologist can offer a diagnosis of any value. To secure 
biopsy material that is worth while, the curettage must be thoroughly done to 
secure a specimen from the area suspected and which will extend beneath the 
epithelial layer. In other words, it is exceedingly important that the microscopic 
material shall include enough tissue so that the area examined will display both 
normal and involved tissues. A comparison of the involved and uninvolved areas 
is of great value. 

It is necessary to consider trophoplastie tissue in relation to its problem of dif- 
ferentiation. IVliat is the ultimate outcome of its differentiation? Normally it 
is essentially just trophic material. A hj’pertrophic change may be due to an 
increased blood supply or to irritation, which of course brings about an increased 
blood supply. This change should not mislead one and be regarded as malignant. 
The malignant trophic change means that the cells have become differentiated in 
such a way physiologically and anatomically that there is a change from the normal. 
Anatomically the cells have become unlimited and grow beyond the basement mem- 
brane or the area they should occupy during existence as normally functioning 
cells. The latter are not out of control of their cellular laws. 

The atrophic type of change in trophoplastie tissues is frequently spectacular. 
When metastasis has become widely disseminated, deactivation of the trophoblastic 
tissue may suddenlj' occur, and atrophy follows. It is well known that this occurs 
simultaneously or directly after the uterus has been emptied. What is the de- 
activating substance produced, and how does it produce a reversal of the growth? 
Has this low grade germ plasm been deprived of an optimum condition for its 
development, and was this resident in the uterus as a parasitic hormone which 
when reduced in quantity reached impoteney? Its action appears different from 
Fleming’s Ij-sozj'me. 

DE. ALBERT MATHIEU, Porthand, Oregon. — ^We found in 150 Aschheim- 
Zondek tests that for several days following pregnancy or miscarriage this test 
was still positive, although we have seen no cases of hydatidiform mole or choriomas 
since we started this work. I would like to know what Dr. Schmitz’s experience has 
been. We feel that in a case of chorionepithelioma the reaction should be positive 
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and that in hydatidiform mole there i^'oiild he a similar reaction. In fact it has 
been shown that the reactions in eases of chorionepithelioma and hydatidiform are 
so strong that a positive reaction can be gotten by using one-tenth of the amount 
of urine that one would ordinarily use and that on the strength of a positive 
test with this dilution diagnosis of chorionepithelioma or hydatidiform can be 
made. 

DE. SCHMITZ (closing). — Fortunately all of these eases were operated upon 
after the microscopic examination of tissues removed from the uteri. One of the 
cases treated with radiations had an enormous extension of the chorionepithelioma 
into the vagina and an excision was made for diagnosis. In the other ease 
treated with radiations the entire ovum and tumor were expelled and thus micro- 
scopic diagnosis could be made. 

The diagnosis of choriomas offers many difficulties and errors in diagnosis are 
frequent. This is the reason for the division of the clinical varieties into henign 
and malignant, stating the histologic characteristics for each group in an early, 
comprehensive and simple manner, and basing the indications for treatment on tliis 
classification: namely, the benign choriomas are self-limited, usually detach them- 
selves completely from the maternal tissue and are expelled in to to. Should hem- 
orrhages recur, then curettage must bo done. The malignant choriomas indicate 
hysterectomy, even if metastases have formed. 

Applying radiations after operation to prevent recurrences or to hill vestiges 
of tumor tissue that may have been left behind or may have been spilled during 
operation will improve the percentage of good end-results. 

We had three cases of placental moles, two simple and one invasive. They were 
accompanied by the most profuse hemorrhages we have ever observd. One woman 
was thirty-five years of age. She had been discharged from the hospital three 
times with tlie diagnosis of pregnancy. She returned to the follow-up clinic while 
bleeding. A vaginal hysterectomy was done and a placental mole was fonnd. One 
other patient was forty-eiglit years old. A diagnosis of carcinoma of the body 
was made. Vaginal hysterectomy was done. Microscopic examination revealed 
a placental mole. It shows how very careful one should be in malting diagnosis 
without corroboration by microscopic e.xamination. These three patients would 
have been saved from hysterectomy had a frozen section diagnosis been made 
before operation. Unfortunately the hospital did not have these facilities and 
one was compelled to rely on the clinical evidence which justified the procedure. 


Abstract of discussion of Dr. Jones’s paper on Cancer of the Cervix. 
(For discussion, see page 187, February issue.) 

HE. WM. SEAMAN BAINBEIDGE, New York City.— While this contribution 
sheds indeed a hopeful and optimistic light on the action of radium in early cancer 
of the cervix, the contents of the paper do not bring out the comparison, in- 
dicated in the superscription, between the results of surgery and of radiation. A 
justifiable tendency is often found, on the part of contributors in various fields, to 
rely on the discussion for bringing out the necessary data on the other side of the 
line of argumentation. Moreover, many have questioned if an actual, fair and 
just comparison is practicable in these circumstances. More or less insuperable 
difficulties are found here, for in behalf of surgery, it is imperative to take into 
consideration the operability of the patients, the stage of the disease, the time of 
the intervention, the condition of the pelvic glands, the immediate or operative 
mortality, the length of survival rates, the results some years after treatment etc 
Tlio sntt„n„e of comparative data from t),e literatnra provide, no fea.l b«ra 
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veritable famine of figures on •which a truthful and instructive comparison can be 
based. The whole subject at the present time is still, as it were, in chaos. 

My own experience inclines me as yet in favor of surgery in operable cases, 
with or without some form of heat: and from this viewpoint I shall endeavor to 
supplement the information conveyed in the Cleveland paper. It is noteworthy that 
even a convinced adherent of radium, like Dannreuther, concedes that in spite of 
encouraging statistics from the Radium Institutes in London, Paris, and Stock- 
holm, many Continental gynecologists are still enthusiastic advocates of radical 
abdominal hysterectomy. Weibel in Prague, Warnekros in Dresden, Faure in 
Paris, and Bonney in London, have done a ver.v large number of these operations, 
and each one claims a primary mortality of less than S per cent, ■\vith a very satis- 
factorj' number of five-year cures. 

DR. HENRY SCHMITZ, Cnic.vGO, III. — If the results of radiation therapy are 
the same as those of surgery in the clearly operable cases, i.e., the incipient nodular 
stage, then one must agree that both methods of treatment are standard. Statistics 
of good end-results of treatment show conclusive!}' that radiation therapy gives 
equally good results as surgery in cervical carcinomas. The former has the ad- 
vantage of a negligible mortality and morbidity after treatment in comparison 
to those of surgery. 

The question then simmers down to the cases that are inoperable. The un- 
fortunate women who are beyond surgical help may be treated 'with irradiation 
and the results in some of these cases are certainly amazing. The inoperable group 
may give from 10 to 15 per cent five-year good end-results. Surgerj- could not 
have benefited such patients at all. 

IVc should educate every physician and every surgeon and every medical student 
who is not familiar with cancer to diagnose this condition early and then to deter- 
mine what method of treatment must be used. When we have done that the control 
of cancer will bo attained. 

DE. S. E. TRACY, Philadelphia, Pa. — ^Dr. Jones stated that cases of carcinoma 
of the uterus do not come any earlier than they did twenty years ago. That 
statement corresponds with our observations. At the American Oncologic Hospital 
this j-ear there have been about thirty cases of carcinoma of the uterus and only 
one was early. 

We have a few cases of cancer of the cervix treated by radical operation which 
are alive more than ten years ; however, when we consider the morbidity and the 
high primary mortality of the radical operation there is no doubt that the end- 
results from treatment by radium will be better than from surgery. We have some 
cases treated with radium and deep x-ray therapy, in fact, almost all our cases 
are given deep x-ray therapy after the radium, who are alive and perfectly well 
over five years. 

DE. JONES (closing). — Out of the entire group of cases we refused only 11 
cases, so that we treated 97 per cent of our series, and this is twice as much as 
anybody can possibly do, I think, by operation. The average operability is about 
50 per cent. We were justified in not recommending treatment in these 11 cases 
for the patients only lived six weeks after leaving the clinic. To try to treat 
those patients brings disrepute upon a perfectly good therapeutic agent. 

Tumor of the Fundus of the Uterus, by Dr. J. W. Kennedy, Phila- 
delphia, Pa. (Will appear in the current volume of Transactions.) 

Spontaneous Rupture of the Esophagus Following Vomiting, by Dr. 
Lewis P. Saiead, Toledo, Ohio. (Will appear in the cuiTent volume 
of Transactions.) 
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The Cervical Cesarean Section. A Report on the End-Results of 418 
Consecutive Operations, by Db. L. E. Phaneop, Boston, Mass. (See 
pag'e 498.) 

ABSTRACT OP DISCUSSION 

DR. W. W. BABCOCK, Philadelphia, Pa. — T he tluDg that stands out in the 
paper is that by doing this low type of operation the danger of rupture of the 
uterus during a succeeding pregnancy is largely eliminated. This is most important 
as one is shocked at the number of ruptured uteri secondary to cesaiean section 
tliat have been reported. Apparently this is an operation, however, that requires 
a skiUed operator. Evidently great harm might be done if the operator were 
clumsy. I take it that the low operation renders it rather more difficult to extract 
the child, which in forcible and unskilled hands might suffer injury. Apparently 
this type of operation takes a little more time. 

The anesthetic Dr. Phaneuf has employed interested me. As to local anes- 
thesia, which he has used successfully, much more may be given than is generally 
appreciated. My maximum in using local anesthesia is a pint of a 1 per' cent or 
a quart of a % per cent solution. Deaths from procaine almost invariably occur 
from small doses of a relativelj' strong solution. Large quantities of dilute solution 
have rarely caused death. In operating within the abdomen, one can flood the 
retroperitoneal spaces and the tissues in the pelvis very freely without detriment 
to the patient. Indeed, patients in shock or early collapse often improve under 
free infiltration of weak procaine, adrenalin solution. 


THE NEW YORK OBSTETRICAL SOCIETY 


MEETING OF NOVEMBEZ 11, 1930 


Dr. Orville H, Schell (by invitation) reported a Case of Persistent 
Uterine Contraction Ring. (To be published in a later issue of the 
Journal.) 


Dr. P. W. Sovak I'ead a paper on Hemangio-Endothelioma Intravascu- 
lare of the Ovary. (For original article see page 544.) 


DISCUSSION 


DR. tv. S. STONE. — The scientific interest in this case is largely in the in- 
terpretation of its histologic structnre. The term, endothelioma, as applied to an 
ovarian tnmor usually indicates a complex histology. In a study which I made 
some years ago of the so-called Krukenberg tumor, I found that many of them, 
especially in the German literature, were called endothelioma, most of which were 
undoubtedly secondary to tumors of the gastrointestinal tract. Clinically, they 
cannot he distinguished and their malignant qualities may vary. ’ 


DR. E. W. SOVAK.— What Dr. Stone says is true. A great many of these 
tumors have been of the Krukenberg type; that is, malignant tumors have been 
c assified as endothelioma. In the review of the literature I omitted to state that 
that IS brought out very nicely. Also a lot of the endotheliomas are of the peri- 

^ascula^ type, or those arising from the Ij-niph vessels. This is a special tvpe 
Of tamo, forms walls „ It.tag. .j P 
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Dr. Charles E. Caverly (by invitation) read a paper entitled Ovarian 
Cysts Complicating' Pregnancy. (For original article see page 566.) 

DISCUSSION 

DE. CHAELES A. GOEDON. — It is certainly hard to standardize and of course 
not even advisable to try to standardize treatment in any way because so much 
depends upon the size of the cyst, its location, its character, if that can be de- 
termined, and the status of the woman, as to whether she is a primipara, an old 
primipara, very anxious for a baby, or a multipara with a history of repeated easy 
labors. 

If I were to crystallize my thoughts in the matter I would say that no operation 
should be done before the third month, and not even then unless necessary for 
some reason or other; that the patient should be carried to as near term as pos- 
sible; and that delivery should be effected by cesarean section with removal of the 
cyst after the closing of the wound in the uterus. If labor is spontaneous, cither 
by accident or design, operation should be done in the puerperium for any un- 
toward symptom which the patient presents. Operation should be done before 
she leaves the hospital anyway, if possible, and the patient should be warned of 
the seriousness of the condition in the event of another pregnancy. 

Dermoid is not at all uncommon and the tragic consequences of dermoid rup- 
ture should be borne in mind. 

DE. ONSLOW A. GOEDON, JE. — While we may draw different conclusions 
from the same set of figures, it would seem to mo from the figures presented by 
Dr. Caverly that it is more logical to conclude, not as Dr. Charles Gordon did, 
that the time to operate upon these cysts is some time after the third month, but 
as soon as discovered to remove them, and then permit the woman to have a 
normal labor. That seems to me to be far more preferable because then you have 
a woman who is not liable to the complications subsequently and to cesarean sec- 
tion in subsequent pregnancies. 

DE. B. P. WATSON. — One of the interesting things which has been brought out 
in this paper is the comparative harmlessness of the dermoid today as contrasted 
with what it was, say, fifteen or twenty years ago. ■ We were taught that the 
dermoid was the tumor which was most likely to cause complications during preg- 
nancy and especially during labor. The reason was that it was a tumor of the 
pelvis and obstructed labor. Nowadays wc discover these tumors earlier in preg- 
nancy and remove them, hence, we do not get the number of obstructed labors 
from pelvic tumors that we formerly got. That is very well brought out in Dr. 
Caverly 's statistics as compared witli those of McKerron, which were compiled in 
1903. I feel that if the tumor is not discovered until late in pregnancy it is much 
better, providing it is not obstructing the pehds, to allow normal labor to go on 
and then do an ovariotomy in the puerperium rather than do ovariotomy plus 
cesarean section which might prejudice the patient’s future pregnancies and future 
labors. 

DE. CHAELES E. CAVEELY. — Dr. Gordon mentioned a particular case of a 
very large cyst which was diagnosed, I believe, only after labor. Several such 
cases were seen among the S3 cases which I collected where the abdominal dis- 
tention, unexplained and undiagnosed during pregnancy, was determined to be 
due to an ovarian cj'st only after labor, when the small, hard uterus could be felt 
definitely separate from the soft, flaccid tumor mass above. 

I agree with Dr. Gordon that ovariotomy should be postponed if possible until 
after completion of the third month of pregnancy because that is the period of 
greatest danger of abortion from whatever cause. I do not think that it is in line 
with my findings to defer operation until full term because to do so is to ignore 
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the risk of symptoms caused by the tumor aud that of complieatious ^vhich may 
occur in the tumor. As Dr. Gordon says, if a cyst is first diagnosed near the end 
of pregnancy, if the patient can be kept under observation, and if labor and 
delivery promise to be not unduly complicated, then it is better to await full term 
and possible spontaneous delivery, rather than to do a cesarean section, because 
thereby can be avoided an incision in the uterus which might necessitate subsequent 
section with other pregnancies. 

Dr. Watson says that labor obstructed by a dermoid cyst in the pelvis is seldom 
seen now, although formerly not uncommon. That is due, I think, to the more 
thorough antepartum examination and treatment, certainly in an obstetric liospital 
practice, of the present day as compared with former times. 

Dr. James A. Corscaden read a paper entitled The Late Anatomic 
Effect of the Radiotherapeutic Menopause. (To be pxtblished in a 
later issne of the Journal.) 


NEW YORK OBSTETRICAL SOCIETY 

mbi:ting of dbcbmbff b, ibso 

Dr. C. E. Galloway, Evan-ston, 111., presented (invitation) a paper en- 
titled Postpartum Care. (Por original article see page 558.) 

ABSTRACT OF DISCUSSION 

DR. WILBUR WARD. — What struck me as the most practical point was tlic 
care in the intermediate stage. I do not believe a woman can go through preg- 
nancy and labor, get into a chair on the sixth da.v, be on lier feet on the seventh 
da}', go home on the twelfth daj' and resume her normal activities at once, take 
care of the baby, herself, her familj-, and liousehold. Dr. Galloway 's ■ method in 
his own loealit}' of having some one reprcscnti7ig liim go out to thb homes of 
patients when they arc not able or qualified to look after themselves and tell them 
how to do things to relieve the burden is subject to modifications in the various 
localities, but it is a mighty good idea. 

DR. O. PADXi HUAIPSTONB. — I wonder if the e.vercise that the doctor advises 
after labor is not begun too soon. The careful observation of whether there is 
'any subinvolution which might cause an embolus is not always carried out in a 
hospital, and the woman is routinely told to take the knee-chest exercise begin- 
ning the twelfth day. I might report tliat rye have had two cases of embolus 
following this and now ive do not begiJJ any postpartum exercise until the fourth 
week when the patient begins with her knee-chest e.vercisos and two weeks later 
begins her abdominal exercise. 

DR. B. C. LTON, JR. — Our custom has been to watch the patient carefully 
during pregnancy for anemia and with certain low percentages of hemoglobin and 
rod blood cells to .always have tlie donor ready outside the delivery room, and in 
that way wo feel wc aecompli.sh a good deal in avoiding postpartum bleeding which 
might otherwise become serious. 

SYMPOSIUM ON RESU,-5CITATION OF THE KEtVBORN 

Dr. Douglas ]\Iurphy (by invitation) described the Drinker Respira- 
tor Treatment of the Immediate Asphyxia of the Newborn. (Por 
original article see page 528.) 
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Dr. Pol N. Coryllos read a papei* (by invitation) entitled Atelectasis, 
Asphyxia and Resuscitation in the Newborn, (For original article 
see page 512.) 

Dr. P. J. Flagg submitted a paper (by invitation) on The Treatment 
of Postnatal Asphyxia. (For oidginal article see page 537.) 

Dr. Yandell Henderson presented a paper (by invitation) on The 
Inhalational Method of Resuscitation from Asphyxia of the New- 
born. (For original article see page 542.) 

Dr. B. Crothers presented The Mechanism of Labor From the View- 
point of the Neurologist, (For original article see page 526.) 

Dr. GtEOrge W. Kosmax presented the Viewpoint of the Obstetrician 
in Asphyxia Neonatorum, as follows : 

The obstetric point of view with regard to asphyxia neonatorum may be some- 
what different from that of the physiologist, the neurologist, the pathologist, and 
other groups of worhers who have interested themselves in the problem. Asphyxia 
of the newborn is a complication of pregnancy and labor that the obstetrician must 
always fear and be prepared to meet the emergency. Methods of resuscitation have 
been largely modified in recent years and many varieties of mechanical apparatus 
have been introduced which show, I assume, the imperfections of such procedures. 
Moreover, they are usually costly, delicate in their mechanism, and should only 
be operated by a person well qualified to do so. 

It seems to me that the obstetrician should be prepared to anticipate the need 
for resuscitation measures by timely recognition of the factors which produce the 
condition. From this particular point of view I believe it is possible to divide 
cases of asphyxia neonatorum into several groups as follows: 

1. Wliere asphyxia has occurred before delivery, due to interference with the 
circulation through the cord by knots, pressure or prolapse, placental separation, 
ruptured velamentous cord, low placental insertion, tetany of the uterus, and 
narcosis, analgesia or anesthesia of the mother. 

2. Wliere asphyxia occurs during labor, as from prolonged pressure on the head 
in the birth canal, during the process of version, instrumental delivery, premature 
inspiratory efforts. 

3. Where asphyxia occurs after labor or from injury to the cerebral vessels due 
to sudden compression or release of the head as it passes through the pelvic 
canal, from injuries to the cord or head in the process of version and from forcible 
efforts at resuscitation aggravating the condition by the production of injuries. 

4. Prematurity, in which as the result of defective development the respiratory 
mechanism is unable to function. 

5. Asphyxia from analgesia of the mother. 

Clinically the recognition of asphyxia before labor can only be determined by 
the alteration in the fetal heart sounds, or in vertex presentations by the passage 
■of meconium. The so-called intrauterine cry has also been assumed to be an 
indication of trouble but this is a rather doubtful sign. 

Asphyxia coming on at varying periods after delivery has been attributed to 
atelectasis and this in turn has been accepted for a basis for pneumonia. Ex- 
perimental evidence seems to confirm the latter; .at the same time, fairly conclusive 
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evidence has been brought forward by the Sloane group that a large number of 
neonatal pneumonia cases are due to the inspiration of liquor amnii and other 
materials I also believe that other foreign bodies may be inspired such as the 
fuzz from blankets, and there is no doubt that in crowded nurseries pneumonia 
of an infectious type may occur. However, this is somewhat outside the province of 

this symposium. 

The treatment of asphyxia by the obstetrician must depend on the facilities at 
hand. The various devices which have been developed for the treatment of asphyxia 
in the newborn are of undoubted value but the attendant is usually forced to 
rely on simpler methods. Hemoval of mucus from the mouth or the trachea, keep- 
ing the baby quiet and warm, careful compression and relaxation of the chest, 
together with massage of the heart in some eases, mouth to mouth insufflation, and 
the use of hot and cold tubs offer the safest means for making the baby breathe. 
Personally I have discarded slapping, the various swinging maneuvers, or holding 
a deeply asphyxiated baby with the head downward as provocative of injuries that 
may contribute to make a previous asphyxia a permanent one and result in the 
loss of the baby. Where obtainable, the careful administration of carbon dioxide 
mixtures as advocated by Dr. Henderson, is strikingly important from the results 
obtained and this procedure is worthy of increased attention. 


ABSTRACT OP DISCHSSION 


DR. RICHARD N. PIERSON. — ^Dr. Crothers commented on the surprising fact 
that in all the evening’s discussion on asphyxia in the newborn, no mention was 
made of the physiology of labor and its effect upon the child. If we are to prevent 
asphyxia in the newborn, we, as obstetricians, must concentrate on the physiology 
of labor and realize that every deviation from the normal will have its effect upon 
the child. It is well to remember the influence of all sedative, analgesic, and 
anesthetic drugs in causing asphyxia in the baby. I believe that anyone who has 
,used carbon dioxide and oxygen for the resuscitation of the newborn will agree 
with Dr. Henderson that it is wonderfully affective and should always be available. 
The simple methods of administration seem to me effective. I am not convinced 
that the elaborate apparatus of Drinker or that of Flagg is needed. 


DR, J. M. MABBOTT. — It occurs to me to inquire whether other mixtures have 
been employed rather than oxygen and carbon dioxide only. Further, in view of 
the fact that the baby is expected to breathe air which is only 20 per cent oxygen, 
df I remember, and 80 per cent of other things, mostly nitrogen, the suggestion 
might be advanced that possibly some other mixture could be used requiring less 
carbon dioxide to stimulate the medulla and cause deep respiration, I would like 
to know whether mixtures including nitrogen and oxygen have been used. 


DR, P. N. CORYLLOS. — I was greatly impressed by the statistics presented by 
Dr. Henderson, and the great number of newborn lost every year, either from acute 
asphyxia or from subsequent respiratory complications due to persistence of bron- 
chial obstruction and of partial atelectasis. We all agree that extrauterine life 
is not possible without adequate respiratory gas exchanges in the lungs which in- 
sure adequate oxygenation of the blood, elimination of CO, and regulation of the 
acid-base equilibrium, indispensable for the normal function of the respirators- 
center. ^ 


Therefore the first and most important indication in asphy.via of a nesvborn 
is to eliminate any mechanical obstruction not only of the larynx but of the tracliea-: 
and the bronchial tree itself. The method advised by Dr. Flagg seems to me 
the most adequate for that purpose. There is no doubt in my mind that uatenov 
of the tracheobronchial tree is the most important factor in 'resuscitation L gen- 
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eral and more particularly in the newhorn, in which conditions are less favorable 
because of the presence of atelectasis and the absence of negative intrapleural 
pressure. It seems very peculiar that so little attention has been given so far to 
this important factor; we try by indirect methods to clear the bronchi when it 
is so simple to do it by direct laryngoscopy, so easy a procedure in the asphyxiated 
newborn that not only every anesthetist but also every obstetrician and medical 
man should be able to use it. rurthermore, insufflations of CO, and 0, by the 
same way accomplish far more than any other method by actively dilating the 
atelectatic lung and consequently increasing the circulation in this organ and in 
this way bringing the respiratory gases into the blood. 

Dr. Henderson has insisted with reason upon the danger of subsequent infec- 
tious complications in persistent obstructive atelectasis. I am most gratified that 
he admitted the relation of the latter to pneumonia and bronchopneumonia of the 
newborn, and that he pointed out the similarities of these complications, to post- 
operative atelectasis, pneumonia, and bronehopneumoina. What I cannot under- 
stand, however, is that he hesitates to introduce medical lobar pneumonia into the 
same group, although he has admitted not only the pathologic and bacteriologic 
identity of it with postatlectatic pneumonia as well in the newborn and in post- 
operative pneumonia, but, also strongly advises the same treatment in all three of 
them, namely Oj-CO. inhalation. 

As for the Drinker apparatus, so ably presented by Dr. Murphy, I have a few ob- 
jections. I think that this method, which is familiar to me, because I used ex- 
tensively a very similar apparatus described as “oscillating vacuum box” in my 
experimental work with Dr. Birnbaum since 1925, simply replaces the manual 
artificial respiration by a mechanical and more physiologic method of artificial 
and rhythmic expansion of tlie thoracic cavity. It neglects, however, the other two 
very important factors in tlie establishment of the normal and automatic function 
of the respiratory center; first tlie patency of tlie bronchi, without which no 
pulmonary expansion is possible, liowever strongly we expand the thoracic cage, 
and second the regulation of CO, in the circulating blood, without which no reg- 
ular function of the respiratory center is possible. 

I would say a word on traumatic lesions of the respiratory center, so thoroughly 
presented by Dr. Bronson Crothers. There is no doubt that increased intracranial 
pressure has a great influence upon tlie function of this center, notwithstanding its 
highly developed automatism whicli allows its separation from the cerebrum and 
the spinal cord, by sectioning tlie medulla above and below the striae acusticae 
without greatly affecting its function. But on the other hand the question could 
be raised if it is really desirous to save infants witli serious intracranial trau- 
matisms, considering all subsequent complications to which they are exposed because of 
this hemorrhage. 

DK. YANDELL HENDERSON.— I was glad to hear Dr. Crothers say that in 
his judgment as a rule tliose children who ought not to live because of a neuro- 
logic defect do not breathe. Von Eeuss states that there is no evidence that a 
very prolonged labor causes subsequent neurologic defects. That is the German 
evidence. 

Eailure to breathe, or poor respiration is often due to intracranial hemorrhage. 
At the Massachusetts General Hospital, some years ago, Dr. J. C. White, on my 
advice, administered inhalations of carbon dioxide and air after surgical operations. 
In three or four cases after brain operations on adults, there was a slow post- 
operative hemorrhage. Respiration went down from 8 to 6 to 4 to 2 per minute. 
In all these cases . administration of enough carbon dioxide to overcome the de- 
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pression of tlie respiratory center Biaintaincd respiration j and tlie patients lived. 
There is good reason therefore why the same treatment should be used and the 
same result expected in intracranial hemorrhage in tlie newborn. 

I wish to assure Dr. Murphy that there is no fundamental disagreement between 
■us. He is working particularly on extreme eases on the borderline of complete 
stmbirth. I, on the other hand, am trying to direct attention to those babies wbo 
ate born normal and afterward develop a depression of respiration leading to 
pneumonia. If a hospital can afford a Drinker apparatus and can save 1 ,in 1,000 
or 1 in 5,000 children, it is a life saved. My efforts are directed rather to' a 
prophylaxis for the very much larger number of children who now develop 
pneumonia in the first few weeks of life. Such pneumonia is the result of con- 
tinuing areas of atelectasis. Neonatal pneumonia will be largely eliminated when 
every child, strong and normal as well as weak or premature, receives an in-, 
halation of carbon dioxide in oxygen. That practice is surely coming. Dilate the 
lungs in this "way and neonatal pneumonia will almost cease to occur. It now 
kills 4 in each 100 live births. 

A question was asked about gas mixtures. Many mixtures are used. In the 
treatment of lobar pneumonia it is advisable to give only 50 or 60 per cent 
oxygen, for higber concentrations gh-en for a long period of time have an ir- 
ritant effect on the lungs. Formerly for treating asphyxia ■we used 5 per cent 
carbon dioxide, for the reason that this is the normal amount in the lungs, 
while 7 per cent carbon dioxide gives a normal man a slight headache. Now' that 
the treatment is established, we use 7 per cent, wliich is a very much stronger 
stimulant. The ordinary nurse can give it by holding a mask on the child’s face. • 

Dr. Corj'llos asserts that all lobar pneumonia begins with bronchial obstruction 
and produces atelectasis. I hope that is true. But I do not assert it until I know. 

DR. DOUGLAS P. MURPHT. — One point has impressed me as I have watched 
deeply aspliy,\'iated infants, namely, that no artificial stimulus appears to in- 
augurate respiratory movements. If this is true, the object of treatment should 
be the maintenance of an adequate supply of oxygen until the respiratory center 
begins to function automatically and adequately. During this period the infant 
should be subjected to the least possible amount of trauma or metabolic activity. 
It is believed that the Drinker respirator fulfills these requirements better than 
any other method. It would seem to be the most scientific metliod of maintaining 
artificial ventilation, in that it allmv.i no force to he applied to the organism lehich 
rannoi he both cojitrolled and measured. 

DR. BRONSON CHOTHERS. — The nearologist believes that a study of handi- 
capped babies and a review of pathologic investigations of babies dying during, or 
shoTtiy after, birth gives him a right to discu.ss resuscitation, -wliich he never sees 
at fir.st hand. From his point of view apnea is explained, in many cases, by lack 
of excitability of the medull.a. If the medulla is not e.xcitable it seems logical to 
maintain life witbout it for a -wbile. The Drinker respirator is perfectly adapted 
to this purpose. If gross injury of vessels exists it seems unreasonable to force 
blood from the trunk into the head, yet this transfer of blood must occur wlicn 
vigorous pressure on the trunk is imposed before respiration starts. 

As far as I can sec neurologic theorir.ing simply confinn.s the present practice 
of gentle and skillful obstetricians. 
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MEETING OF OCTOBER 3, 1930 

Dr. Williajm F. Nelms read a paper entitled A Review of the Treat- 
ment of Cases of Placenta Previa at the Brooklyn Hospital for the 
Past Ten Years, ' (For original article see page 550.) 

ABSTRACT OF DISCUSSION 

DR. JOHN 0. POLAK. — ^We cannot pass over the remarkable records of the 
treatment of placenta previa by Bill of Cleveland ndthout concluding that cesarean 
section has a certain definite place, Onr own feeling lias always been that there 
are definite factors which determine what we shall do, namely; the condition of 
the cervix, the parity of the woman, the amount of blood loss, the .period of 
gestation, the condition of the child and of the patient, together with the presence 
or absence of sepsis. If we could teach the practitioner that by the use of a 
hypodermic of morphine the uterine contractions will cease and the hemorrhage 
stop in the majority of instances, and if he would avoid packing, many of the cases 
that are brought to the hospital would be saved from infection. 

I believe that we can do more by the simple rupture of the membranes in the 
partial and marginal cases, leaving them alone and applying an abdominal binder, 
than by the use of bags and version. We had considerable experience with bipolar 
version both at the Jewish and Long Island College Hospitals. In a series of 63 
consecutive cases the maternal mortality was only 2 per cent and fetal mortality 
53 per cent. A simple bipolar version was done, bringing down a foot and allow- 
ing the woman to expel the baby, thus avoiding trauma and rupture into the lower 
uterine segment. 

DB. JOSHUA RONSHBIM.— At the Jewish Hospital of Brooklyn from 1908 
to 1929, inclusive, there were 205 cases of placenta previa with a maternal mortality 
of 12, or 6.3 per cent, for the entire twenty years. We have a great many men 
at the Jewish Hospital doing obstetrics, and I think of those 205 cases about 40 
have come under my personal supervision. In that group I have done two cesarean 
sections; one of the patients was a primipara with a central placenta previa at 
full term with a long undilated cervix, and in which vaginal manipulation was out 
of the question. The second one was done only a couple of years ago in a girl 
who had a flat pelvis. She had had a previous version and breech extraction done 
because of unengagement of the head, with a stillbirth and a third degree lacera- 
tion. In her second pregnancy she came under my care and when she was thirty- 
five weeks pregnant she suddenly had quite a severe hemorrhage. Examination 
showed a placenta previa of, I should say, the marginal t 3 "pe. Inasmuch as she 
had this calamitj' with her first baby, while I did not think the contraction of 
her pelvis was sufSeient to cause any difSculty with delivery of the aftercoming 
head, I did think that the placenta previa in combination with the dj'stocia due 
to contracted pelvis was sufiScient to justify section. We liad no maternal mortalitj’^ 
in those two; as a matter of fact, up to this time I have never lost a mother from 
placenta previa. 

I believe that 15 to 20 per cent of the patients with placenta previa will de- 
liver spontaneouslj-, after rupture of the membranes. Following that, ignoring 
for a moment the baby, with two fingers’ dilatation, the best procedure nithout 
doubt is a Braxton-Hicks version, but the trouble with that is that very few men 
know how to do it, and bj* the time they have accomplished it, instead of having 
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two fingers' dilatation, they have almost complete dilatation from laceration of the 
cervix. Second, there are a great many men who cannot resist the temptation 
after they have done a Braxton-Hicks to do an immediate delivery rather than 
to put the patient hack in hed and leave her alone; they want to save the baby 
and in that way they lacerate the cervix and have postpartum hemorrhage and 
death. 


DB. HAERY W. MAYES.— The treatment of postpartum hemorrhage is prac- 
tically the same at the Methodist Episcopal Hospital as that which has been out- 
lined by Dr. Nelms for the Brooklyn Hospital. One of the most important factors 
is an adequate preparation to meet the hemorrhage should it occur. In every case 
in which bleeding is obvious or suspected, we liave the patient grouped and the 
blood matched for transfusion. Tlie lives of a great number of patients are lost 
from hemorrhage because of the time lost before giving the transfusion. 

A patient, Mrs. G., was admitted to my service at the Hospital on August 10, 
1930, para ii, twenty-eight years old. Her first confinement was a spontaneous, 
L.O.A., in 1925. Three weeks before admission to the hospital, she had a slight 
bloody diseliarge and a rather profuse hemorrhage at home on the day of admission. 
She was found to be Type lY and to our surprise, her blood was found compatible 
with each of her three sisters. On the morning of August 11 a vaginal examination 
revealed the presence of a marginal placenta previa and this was followed by a 
rather severe hemorrhage. The patient was prepared and had been instilled ac- 
cording to the mercurochrome technic. The membranes were ruptured and a No. 3 
bag inserted. This controlled the hemorrhage temporarily and a direct transfusion 
of 500 c.c. of blood was given. Following the transfusion the bag was found to 
be through the cervix and was removed. Tlie bleeding continued; a version was 
done; the cervix soon dilated, and the delivery was easily completed. There was 
a morbidity for the first five da 3 -s and I was rather fearful lest she might be 
developing a postpartum infection, ber temperature reaching 103.8 on the third 
day. A second transfusion was given on the fifth day, the temperature dropped 
immediately to normal where it remained. On August 12 the blood count showed 
2,500,000 red blood cells, with 44 per cent hemoglobin, 14,000 leucocytes, and 88 
per cent poljTiuelears. On August 15, while she was still running the temperature, 
her red blood cells were 3,200,000 liemoglobin 44 per cent, leucocytes 7,200, poly- 
nuclears 68 per cent. 

DR. J. O. POLAK. — Both of the previous speakers have spoken about having 
donors ready. We not only have the donor ready but give the transfusion before 
we start dur work. If you are going to do a cesarean section in placenta previa 
or in ablatio, I would very strongly advise having the patient transfused if she lias 
lost any considerable amount of blood, before the section is done. It is surprising 
to see how quickly the uterus will contract and how perfectly she will recover. 
These patients always have a little secondary anemia, they sensitize themselves to 
it, but tljey will not stand the extra shock and trauma of anesthesia without more 
blood, and the time to give it is before you need it. Another point is, if we are 
going to do a cesarean section, do it under local anesthesia and we will not have 
as much immediate or postoperative trouble as with a general anesthetic. 


DE. CHAELES A. GOEDON.— I do not believe that the treatment of these 
eases should depend upon whether the case is one of marginal, lateral, or central 
placenta previa; those are purely academic considerations. 


The decision as to tlie type of operative procedure, if any, that should be em- 
ployed depends, as has been pointed out, upon the condition and the paritv of the 
patient and the condition of the cervix. ^ 
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We have handled our cases of placenta previa in a waj’ that is very similar 
to that pointed out by Dr. Eonsheiin, not using cesarean section at all, until lately, 
when I have been impressed by the fact that the obstetrician should consider the 
babj'. To my mind, sacrifice of the baby docs not seem like good obstetrics. The 
duty of the obstetrician is two-fold — ^first, to get the patient through with as little 
morbiditj’ as possible, and, second, to save the baby if possible. 

In the final analysis, I believe that the treatment of these cases depends upon 
what a man feels he can do in placenta previa as in all other types of work. If 
he feels he is proficient in doing a Braxton-Hicks version and has had considerable 
experience with it and feels he will not rupture the uterus, as so often happens, 
and his results are good from that procedure, then I think that is the thing to do. 
Certainly the statistics presented by Dr. Bonsheim are very impressive. We often 
see very much worse cases than you have reported here, in Greenpoint Hospital 
and in St. Catherine’s Hospital. Transfusion will never save them; as has happened 
in some instances rupture of the uterus occurs as part of the operative procedure. 

DE. VICTOR L. ZIMMEEMANN. — More and more obstetricians are turning to 
abdominal delivery in cases of placenta previa. I believe it is indicated in pri- 
miparae and in multiparae with rigid and undilated cervix. But too much depend- 
ence must not be placed upon cesarean section to save the baby; too often we 
are dealing with premature infants. So, where the cervix is sulKciently dilated 
or dilatable, and the baby not over large, I think the Braxton-Hicks version is to 
be preferred. Unfortunately, our troubles are not over with the delivery by 
whatever method, for we still have the dangers of secondary hemorrhage and. 
sepsis. The low placental site makes a fertile culture ground for bacteria. 
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Review of New Books 


Y. Peliam and Amreieli’s important work on Gynecological Ogeratiom^ appears 
posthumously after the sudden death of the senior author last August. It may 
be regarded as an exposition of the operative methods current at the first 
Gynecological University clinic of Vienna, covering as it does, especially the years 
1925 to 1939 during which v. Pehain was professor. 

In this book anatomy is especially featured, with marvelous and profuse il- 
lustrations, the majority in colors, 448 in all. Botli the text and the illustrations 
feature particularly the vaginal operation for carcinoma, the abdominal operation 
for the same disease in which the pelvic anatomy is exceptionally well described. 

In the first portion of the volume, which deals with general topics, local an- 
esthesia is described and illustrated most minutely, including the anesthesia of 
Schuchardt’a incision, arvesthesia of the spermatic and hypogastric nerves, as well 


as sacral anesthesia. Tliese descriptions are recommended for thorough study by 
all gynecologists. In five years of 2290 major operations performed, lung complica- 
tions developed in 142 — 114 bronchitis, 24 pneumonias, 4 pleurisies. There were C 
deaths among the pneumonias. Thrombosis and embolism occurred 72 times in the 
same number of operations. Of these, 66 were definitely diagtvosed, a percentage 
of 2.9. As usual, the highest incidence was noticed among the fibroids, 4,2 per 
cent, the lowest among operations for ovarian tumors, 1.9 per cent. There were 
9 fatalities. Five embolisms of the pulmonary artery occurred. A good anatomic 
description of the various abdominal incisions is given. 

The chapters on anatomy concern themselves to a great e.xtent with the pelvic 
connective tissues. The cndopelvic fascia and its relation to the various iutra- 
pelvic structures is clearly demonstrated by beautiful charts. 

The chaptei- dealing witli the special gynecologic operations shows that ab- 
solute cures in 29.2 per cent were obtained in carcinoma of the cervi.v but the 


statistical tables are too incomplete to permit of thorough analysis. Raying is 
limited to inoperable carcinoma. However, postoperatively, man}' of the cases 
are rayed. As a preliminary to operation on cervical carcinoma, thorough ex- 
cochleation and cauterization immediately before the operation is performed. 

v. Peham being a pupil of Schauta, the vagina! operation of carcinoma is 
preferred. In every instance a deep Schnehardt incision to the point where the 
vagina is circumscribed to form a cuff is performed. The authors emphasize 
the importance of demonstvating the proper vaginal layers in which separation 
should he attempted. The minutest technical details are described both by text 
and illustration, and emphasis is placed upon possible sources of error 

In the abdominal operation for carcinoma, Latzko’s technic is apparently per- 
formed. The ureter is exposed throughout its course and then the paravesicle 
and pararectal spaces are opened, and clamps extending to both of these areas are 
placed far out on the parametria. Not before this portion of the operation has 
been completed is the area posterior to the uterus attacked mesial to the fullv 
m^ed ureter. The lev.ators aui consequently are exposed, denuded of their 
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fascia. A good description of AVcrtlicim ’.s technic is likewi.sc given. In 258 cases 
during five j’ears, the operative inortalilj’ was 6.G per rent. In 1253 cases of 
supravaginal hysterectomy, stump cancers later developed in 0.6 per cent. 

A less detailed, althougli a clear description is given in the operation of simple 
vaginal hysterectomy, especially for metropathia. Of these cases only 50 per cent 
were treated by radiation. The operative technic for hj’stercctomy and fibroid 
uteri are fullj' described in the text and well illustrated. In fact, in this sec- 
tion, a number of illustrations could be deleted without affecting the clearness of 
the description. 

Although the difficulty in the diagnosis in ectopic pregnancy is stressed, no 
mention of the Aschheim and Zondek test for pregnancy is given. In 156 opera- 
tions for ectopic gestation, onlj- 1 death occurred. 

I am glad to note that, although v. Peham is a strong advocate of the vaginal 
method of approach he strongly advocates the abdominal route in inflammatory 
conditions. A conservative attitude in the treatment of inflammations is shown. 
Of 2691 cases 44.7 per cent were hospitalized, the rest being treated ambulantly. 
Only 227 operations were performed for inflammatory diseases, that is 10 per cent 
of the entire number, of which 8 died, a mortality of 2.9 per cent. 

The description of operations for tuberculosis of the genital tract and of 
ovarian tumors is much shorter but as the anatomy and technic has been so fully 
described in connection with other operations, this saving of space is to he 
commended. 

The operations recommended for prolapse are particularly the interposition 
operation, ventrofixation, the Baldy, and Doldris in connection with anterior and 
posterior colporrhaphy. Even the operation for complete tear is detailed and il- 
lustrated. Apparently the A^’icnna school still favors exposure and suture of the 
levatores in posterior colporrhaphy. The operation for ■ cystocele recommended 
still employs the tobacco pouch purse string on the bladder which, in the United 
States, has been generally abandoned. The author speaks of fascia overlapping 
in anterior colporrhaphy without mentioning either Bissell or Bawls. 

Eor the construction of an artificial vagina, Schubert’s technic is described with 
the employment of the lower portion of the rectum. Two of these operations were 
performed during the last five years, with perfect results. 

A short description of vesicovaginal and rectovaginal fistulas is given. In- 
continence of urine was operated upon 14 times, all successful, using what cor- 
responds to the Kelly urethral technic, fortified by fascial duplication. This is 
an exceptionally good record of success. The anatomy and operative treatment of 
Bartholinian cyst is given in detail, the concluding description dealing with re- 
moval of the appendix. 

This is an individual book, most carefully worked out, informative and well 
written. In conclusion I feel justified in once more drawing attention to the 
wonderful anatomic illustrations. This book will remain a permanent memorial 
to V. Peham. 

— Bohert T. Franh. 


De Mora has written a monograph on Solid Tvmors of the Ovary.^ 

BLis classification of connective tissue tumors is conventional. His description 
of primary epithelial tumors differs greatly from that usually found in the lit- 
erature, greater emphasis being placed on the supposed origin than appears war- 
ranted by our present state of knowledge. Based on the original observations 
of Winiwarter which has been amply confirmed by modern physiologists and 
anatomists, he accepts postnatal ovogenesis and classifies a number of malignant 

SoliOes <lc Ii’Ovaire. iBy J. L>uis E. de -Mora. Preface <Je M. L<e 
Prof. A. Cosset. Paris, 1931, Gaston Doin & Cie. 
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tumors as originating from these sources. Among them are ‘ seminomas of the 
oi?ary which he compaxea directly with the tumors of similar name in the testis. 
As no microscopic illustration of these growths is given, it is difficult to classify 
them according to the more accepted nomenclature. 

He next discusses chorionepitheliomas and folliculomas of the ovary, likewise 
without illustration. “Pflugdrian" epitheliomas and epitlmliomas of the corpus 
luteum are next described and a classification based on superficial papillary growth 
is likewise given. The concluding paragraphs on primary cancers of the ovary 
include carcinomata arising from wolffian rests. This chapter on primary carcinoma 
of the ovary will prove of little value to the clinieiau or practical pathologist but 
is worthy of study by those interested in the theoretical etiology of cancer. Al- 
though solid teratomas are discussed, this section is likewise not illustrated. 

The second half of the book deals with the treatment and diagnosis of ovarian 
growths. 

The third portion contains the history and description of 24 unpublished cases. 
The follow-up is too incomplete to be of value. 

A considerable bibliography concludes this monograph. 

— Sohert T. Franli. 

Guthbert H. J. Lockyer has retired from active practice. He has left his 
unique collection of ohstetric and gj’necologic specimens to the Charing Cross 
Hospital Medical School and made it available and useful by preparing a minute 
catalogue of the specimena.s Tiiis collection embraces the material gathered over 
a period of thirty-five years by a gynecologist who at the same time was one of 
the best known gynecologic pathologists. More than 1100 gross specimens are 
available for inspection, fortified b)' ISOO microscopic sections which refer directly 
to the specimens preserved for macroscopic study. 

The obstetric specimens cover fetuses from the eighteenth day of development 
on. A number of rare monsters are described. Such rare conditions as tumors of 
the placenta and of the umbilical cord are included j likewise 4 cases of ovarian 
pregnancy and a pregnancy in an accessory born. 

Among the gynecologic specimens, 4 sarcomas of the vagina are shown. Both 
common and rare conditions of all the pelvic organs will be found on the shelves 
of this collection. Among the unique specimens is a teratoma of the fallopian 
tube. 

Tlie Cliaring Cross Hospital Medical School is to be congratulated on having 
at its disposal this wonderful teaching collection which wo trust will be kept up 
and added to by future obstetricians and gynecologists. 

The catalogue is made more valuable by numerous references to the literature 
which accompany the descriptions of both gross and microscopic specimens. 

— Roicrt T. Fran!:. 


Dr. Crossen’s very extensive revision of his Operative Gynccolosyi marks a 
.significant trend in the practice of this specialty. In liis inclusion of surgery of 
the urinary and the intestinal tracts he indicates the widening field which the 
surgical specialist for the pelvic organs of women and their closely related systems 
occupies and covers this ground with word and picture in a most thorough man- 
ner. This edition, as heretofore, is built around three premises; is operation needed 
what operation should be selected, and wliat to do for the patient before and after 
the operation. 
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Consideration of the uterosacral ligaments has been transferred from retro- 
displacements to the section on uterine prolapse. The recapitulation of operations 
for prolapse, the suggestions for the type of operation to be selected, and the 
general plan adopted by the author in treating such cases, brings out all the recent 
advances in plastic surgery of the xrelvis. 

The former discussion of fistulas has been evolved into a new and fully de- 
scriptive chapter on Genital Fistula. Among other new material we find here 
Coffey’s technic for ureteral transplantation. 

Operability and operation risks in myoma of the uterus are clarified. The 
author refers to the diflierences in his technic of hysteromyomectomy from those 
elaborated in some recent popular discussions of the subject, among others Bich- 
ardson’s. In the chapter on carcinoma there is a full discussion of the classification 
and operability of cancer, the pliysics of radium and roentgen ray and the indica- 
tions and methods of their use. A description of the former extensive radical 
operation has been retained as a guide for the less severe operations which may 
be indicated in operable eases. Certain palliative procedures as the Percy cauteriza- 
tion and Bj'rne knife are included. The author stresses the dangers of peritonitis 
and intestinal paralysis in surgery of endometrial ovarian cysts, and brings out the 
necessity for drainage in such cases. The surgical treatment of anomalies and 
malformations of the genital organs is dwelt on at length, considerable discussion 
being devoted to the subject of formation of artificial vagina, Pemberton’s review 
and Baldwin being quoted extensively. 

Lesions of the lower urinary tract and their surgical handling form a new 
chapter written by Dr. K. J. Crosseu, co-author of this edition. In an excellently 
written chapter by Dr. H. S. Brookes, Jr., arc discussed the lesions of the intestinal 
tract which may be met in association with, or as complications of, diseases of 
the pelvic organs. This discussion ranges from simple anal fissure excision to 
resection of the colon; various typos of herniorrhaphj' arc also described. Dr. 
Brookes has also expanded the few jiaragraphs on anesthesia in a previous edition 
to a well-balanced chapter on anesthesia in which he cautions against an en- 
thusiastic overuse of spinal anesthesia. 

Over four hundred new illustrations have been added to this edition to correlate 
the changes in the text. The book will continue to be an invaluable aid to those 
engaged in surgical treatment of the diseases of women. 

—Philip F. Williams. 

This manual, The Fucrpcrivm,'> discusses briefiy tlic normal and abnormal con- 
valescence of the xmrturient woman. An equal amount of space is devoted to tiic 
newborn, healthy and diseased, with a chapter on artificial feeding of infants. 

While in some respects the book is sketchy, for instance the discussion of pyelitis 
and hemophilia, there are many excellent and practical suggestions for the care 
and comfort of the recent mother and licr infant. Among the inconsistencies may 
be mentioned the almost simultaneous discountenancing and recommendation of 
chloroform in. postpartum eclampsia; among the omissions, the neglect to men- 
tion blood transfusion in hemorrhage, anemia, or infection. 

— Philip F. Williams. 

That this Text-Booh of JIisiology6 has reached a fifth edition in fifteen years is 
evidence of its popularity as a textbook of the fundamental science courses. The 
format is excellent, the illustrations well executed, and the technical directions clear. 

®Tho Piierpcrlum or The Blanapement -or the Lyinjc-Tn AVoman aa<l New-norn 
infant. By C. Nepean Lrongridge. Eel. 2, L.ondon. 1924, .Adlarcl and Son and West 
Newman. Ltd. 

I Harvey Ernest Jordan. Ed. 5. New York and 

hiondon. 1930. B. Appleton and Company. 
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TJiat recent advances in allied subjects have also been thoroughly reviewed tor 
inclusion in this edition is shown in the chapter on the reproductive system. Here 
the latest attitude of the physiologists toward the relation of ovulation, menstrua- 
tion, and hypophysis function is fully presented. Occasionally the phraseology is 
sUghtly obscure, as “ ... that se.v differences are largely differences in degree of 
differentiation; in other words, the femaleness represents in essence inhibited 
inalencss. ’ ’ 

— jPiiilip F. Williams. 

The seventh installment of Hirsch’s WandbvcA der Innereii Sekretion} is short 
and contains tliree eliapter.s dealing with the importance of lipoid substances in 
endocrinology. This subject is as 3 'et in its infancy. Tlie first chapter contrib- 
uted by Berberieh and Jaffe covers the morphology of the lipoid metabolism in 
reference to the enfloerino glands. The results obtained by purely histochemical 
methods appear doubtful. Of chief interest are the changes in the suprarenal 
glands with their effect on the blood eholesterin. 

The second chapter was written by K. Westphal and \V. Mann. It covers the 
clinical-physiology and pathology of lipoid metabolism. Here again the subject 
of the effect of adrenal diseases on the eliolesterin content in the blood, and the 
eholesterin changes noted in pregnancy arc the main contents, 

H. Handovsky has written the last chapter which deals with the chemistry 
of aliphatic lipoids. The chemi.stry of sueli bodies as the phosphatides, sphingo- 
myelin, and galaetolipines and lipoids mixtures are discussed. 

The eighth instalhnentr contains an important contribution on development 
and growth by F. Gudcvnatsch of New York. 

Development and growth are plicnomeua which arc regulated not only by the 
internal secretory processes and lienee regulaiahh by nonspecies specific influences, 
but also aj‘C affected by nutrition, temperature, light, diseases, etc, 

III the period of curly embryonal development, the thyroid is one of the 
strongest agents in producing organ differentiation. The author goes into great 
detail on all the thyroid effects, and in particular the elianges produced in tad- 
poles. Thyroxin still produces its effect in a dilution of 1 to 100,000,000. The 
effect of the thymu.s in mammals is in doubt. The entire history of the growth 
effect of the anterior hypopJn-sis is discussed in its application to both the female 
and male gonads. 

A short discussion is devoted to hitman physiologic and clinical phenomena. 
This chiiptor is verj- sketchy. 

The phylogenetic jiosition of the internal secretions is described in an interest- 
ing fashion. Of the glands of iitferna! secretion, tlio thyroid appears the olde.sf, 
being noticed as the ondostj-) in fonn.s wliieh arc transitional between vertebrates 
and invertebrates. The other gland.s arc phylogenctiealb' younger, and appear 
only in the vertebrate series. Other subjects dealt with arc growth and differentia- 
tion as life processes. Protein is essential and both lysin and other amino acids 
are especially important. 

The subject dealt with by Gudernatseli covers an enormous field. Tie gives an 
excellent smumiug up of this huge amount of material. 

—Foherf T. Frnnl-. 


Part I of volume YII of HandhucA dcr SpezicUcu Fatholoffischen Anatomic uiid 
TIistotofl ic- covers the uterus and tubes, forming a largo tome of 931 pages. The 


Dn™ H/rsch.’’ ^on'cuvtKubimsd.-, ‘ Hcrau.sgeireben von 

von F. H pnlic ^ mnl '’o*' Luba w4h!”*"sidbDnror'B^^^ Erstcr^ V 

.‘'TwtnKcr. BerUn, 3W50. -jvuentor imnu. Eistcr Tetl. 1 erlat? von Julius 
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largest contributions are those of Eobert Meyer, dealing with the pathologic 
anatomy of the uterus (624 pages), hydatid mole and ehorionepithelioma malignum 
of the uterus by the same author, covering 175 pages, and a shorter chapter on the 
fallopian tube by Oskar Erankl, 50 pages in length. 

The discussion of malformations is somewhat involved. In sharp contradistinction 
the endometrial changes are most clearly described but the description of the 
hormonal basis producing the cyclical variations could be improved. Post climac- 
teric bleeding is especially well described. Meyer doubts the existence of an 
endometritis luetica but accepts and also irictures gumma of the uterus. 

Meyer ascribes the etiology of uterine myomata to rmripe muscle cells which 
lie free in the interfascicular connective tissue, by preference in the vicinity of 
large vessels. The vessels themselves arise geneticallj' from the uterine wall. The 
author is unwilling to concede anj-- hormonal etiologie influence on the growth of 
myomata. 

Adenomyosis cervicis interna he considers of inflammatory and traumatic origin, 
and compares such conditions to the invasion by' a pseudomucin cy'st epithelium 
into the uterine wall, with resultant muscle hyperplasia when arising from an 
adherent ovarian pseudomucin cyst. 

The description of both cervical and corpus carcinoma is very detailed and 
sound. In the diagnosis from biopsy which he naturally' favors, he states that in 
general mitotic and nuclear changes appear too late to be of use in the diagnosis 
of early carcinoma. He emphasizes that his own diagnostic skill has been im- 
proved by watching the course of individual cases, difficult to diagnose, over a 
long series of years. This is sound advice which every- pathologist and clinician 
should take to heart. 

The subject of hydatid mole and ehorionepithelioma is preceded by nearly- 50 
pages of introductory- matter dealing with the genital changes in plaeentation, the 
hormonal changes in pregnancy, etc., which are of great value. He speaks of a 
subvariety of hydatid mole which he calls fibrous hydatid mole." The histology, 
chemical, and biologic diagnosis of both ehorionepithelioma and hydatid mole are 
dealt with in detail. 

The value of this classical contribution to gynecologic pathology from the pen 
of this well-known author, is greatly enhanced by the use of numerous illustrations, 
many of which are in colors and all of them noteworthy for their accuracy and 
clearness. 

Oskar Prankl deals in a short and rather summary- fashion with the diseases 
of the tubes. In 100 pyosalpinges he found microorganisms in only 32, He con- 
siders the only method of classifying salpingitis is through bacteriology, as various 
stages may- exist coincidentally-. Hrankl believes that salpingitis isthmica nodosa 
rarely is of inflammatory origin. A definite increase in the number of ectopic 
gestations compared to normal pregnancy has been recognized in Europe. In 
1907 only 1.8-1000, in 1920, 19.3-1000. He agrees with Litzenberg that no 
true decidua basalis or capsularis is found in ectopic. In contrast to the drawings 
illustrating Meyer’s contributions, those of Erankl are poor and too schematized. 

— Bobert T. FranTc. 


The first part of the seventh book of the ■ Handbuch der Mikroskop-isclien, An- 
atomie dcs Menschen^ consists of two divisions, the first, the Excretory Apparatus 
by Mollendorff of Freiburg, containing 329 pages, the second, the Female Sexual 
Organs by Eobert Schroder, consisting of 225 pages. 

The chapter on the excretory apparatus is divided into four subdivisions: kidney, 
renal pelvis, ureter, and urinary bladder. There are 259 pages devoted to an 


V Oer Mjkroskopischen Anatomic ties Slenschen. Herausgegeben von tV. 

. oiiendorfl u. R. Schroder. Siebenter Band, Julius Springer, Berlin, 1930. 



REVIEW OF NENV BOOKS, 


613 


exhaustive discussiou of tlie finer anatomy of the kidney. JlSllcndorf ’s original 
investigations of the glomerulus have added much to our knowledge of its finer 
structure. The analysis of the structural units of the glomerulus is clear and 
illustrated hy numerous excellent drawings. It is interesting to note that Mollen- 
dorf does not accept differences in the caliber of vas afferens and vas efferens. 
The conception that glomerular epitlielial cells arc morphologically and biologically 
equal to the pericytes of the capillaries is of impoiTanee for the interpretation 
of pathologic conditions. TTgure 30 is very instructive. It demonstrates how 
complicated the histologic analysis of the glomcrnlns is and shows how tangential 
flat sections have to be considered. It illustrates the possibility of misinterpreta- 
tion of structural details. The absence of anastomoses between the glomerular 
capillaries and the enormous surface area aceoimt for the possibility that the 
glomerulus is the main structure of the kidney emploj'cd in the excretion of the 
urinary substances. There is a detailed description of the tubular portion of the 
renal parenchyma with good illustrations. Begardiiig the vascular supply of the 
kidney, Mollendorf helicvcs tliat practically all tlie blood first passes through the 
glomeruli before entering tlie capillary system of the cortex. The arteriolae 
reetae are mainly brandies of the vasa efferentia. 

A long chapter is devoted to the discussion of storage and excretion of sub- 
stances through tlie kidney. In more than 50 pages a survey of the comparative 
histology of vertebr.ates is given. 

Limitations of space liave forced Sclirotlcr to confine himself strictly to tlie 
genital apparatus of tlie liuman female. His treatment of the subject is chiefly 
morphologic and only microscopic data are considered. The egg cell always re- 
mains undifferentiated. In the newborn, graafian follicles which reach the size 
of six millimeters are regularly found. Ho considers the uterine bleeding noted 
in the newborn as a pregnancy reaction. Although duo to the female sex hormone 
secreted by tlie placenta of the mother, I am forced ’to regard this reaction in 
the uterus as a pregravid (premenstrual) sensitization of tlie uterine mucosa. The 
abrupt withdrawal of the hormone following birth, in my opinion corresponds ex- 
actly to a similar irithdrawal (through the excretions) found premenstrually in 
the adult female. The new counts of the number of ova present in the ovary of 
the newborn bring this number to about 400,000. 

According to Schroder, Westniann’s experiment in which he sucked out the 
granulosa layer from the ruptured follicle of the rabbit a few hours after coitus, 
and under which conditions no corpus hiteum formation took place, offers definite 
proof that the lutein cells are formed by the granulosa layer and not by the thecal 
layer. Schroder emphasizes the changes occurring in the tubal epithelium during 
the menstrual cycle. He describes the uterine changes in all cyclical phases in- 
cluding pregnancy and the puerperium. Tliis author disbelieves in the cyclical 
vaginal changes reported in the human female. 

His treatment of the subject is direct, simple, and compact. Good references 
to the literature are included. The subject is lavishly and effectively illustrated. 

—Rohert T. Franlc. 


The s^th edition of Williams’ Ohsteirics* shows an increase in size and format, 
making it a volume of over 1100 pages. Like good wine, this book improves with 
age. The present edition shows much revision throughout, and 40 additional 
illustrations have been added. Paxtieular attention has been given to the ad- 
vices and changes in methods of anesthesia, to the low cesarean section, to 
the toxemias of pregnancy, and to transfusion. 


‘Obstetrics, 
ridge Williams. 
1930 . 


Studi 
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and Practitioners. 
D, Appleton & Co. 
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The internal secretions which now play such a great role have been rather 
summarily dealt with. The “nidatory” luteal hormone is not clearly described. 

The author has shown great willinguc.ss to accept new data which force him 
to alter his opinion on various subjects, and admits his change of view in a moat 
frank and gratifying fashion. For example, he is now convinced of the granulosa 
origin of corpus luteum cells. The acceptance of at least one case of abdominal 
pregnancy is recorded. Bandle contraction ring, according to Williams, was 
definitely demonstrated in at least one ease of his own. 

This volume must be considered one of the most authoritative in the entire 
obstetric literature of all languages. It is written in scholarly and clear fashion. 
Only a few major points can be stressed in any review. Of these I desire to 
mention a number. 

In oceipitoposterior presentations, if the head has descended low, the author 
leaves the position to nature unless intervention is indicated by objective changes 
in mother and child. He never uses ethylene because of its high explosive prop- 
erty. In preference, he uses chloroform anesthesia “a la reine” and for longer 
anesthesias, nitrous oxide and oxygen. He would limit the use of X-ray for 
induction of abortion to those nearing the menopause. For induction of labor 
the employment of castor oil and quinine, followed by an enema and rupture of 
the membranes has been successful in the proportion of 19 out of 20 cases. 

Williams does not believe that DeLee’s “prophylactic forceps” should be gen- 
erally used or recommended. In oceipitoposterior presentation, where intervention 
is required, he uses the Seanzoni maneuver exclusively. The Kielland forceps has 
no advantage over the Tarnier. He advises against the wide acceptance of 
Potter’s teachings although he gives full credit to Potter as a wonderful tech- 
nician. 

According to the author the various extraperitoneal cesarean sections have come 
into disfavor and have been replaced by the low cervical cesarean. I cannot refrain 
from quoting in full the first paragraph dealing with the indications for cesarean 
section. 

“Indications. — With the increasing perfection of surgical technic, and an er- 
roneous idea of the safety of the operation, there seems to be a growing tendency 
to regard cesarean section as the simplest means of coping with most obstetrical 
difficulties. At the present time I consider that the operation is being abused, and 
that not a few patients are sacrificed to the furor operativus of obstetricians and 
general surgeons who are ignorant of the fundamental principles of the obstetric 
art. This being the case, the conscientious obstetrician should be particularly 
careful in the recognition of indications for cesarean section.” 

Cesarean section is particularly unsatisfactory in eclampsia and placenta previa 
but indicated in premature detachment of the placenta. I cannot agree in any 
way with Williams who considers the vomiting of pregnancy as due to a constant 
emission of fragments of villi into the circulation and an increase of folliculin. 
He considers all vomiting toxic unless other causes are demonstrable. Neurotic 
vomiting alone is improved by suggestion. For this reason, corpus luteum or 
other medication has occasionally proved successful. A sharp distinction is drawn 
between the central necrosis of toxic vomiting and perihepatic hemorrhagic changes 
in eclampsia. 

Williams never induces labor prematurely for contracted pelvis. 

In a book of this importance, it is worth while pointing out certain minor in- 
accuracies which are worth correcting. It was Eobert Meyer and not Evans who 
first described the premenstrual as the “pregravid” reaction. The Aschheim and 
Zondek test was not first published in 1929 but in 1928 (Klin. Wchnschr. 7: 8, 
1928) and therefore antedates Siddall’s test. The latter has been entirely super- 
seded in most laboratories by the Aschheim and Zondek test. 
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It would bo better if figures 225 to 230 showed the vulva entirely shaven as this 
may encourage the casual reader to omit this necessary precaution for full asepsis. 
To forbid coitus only during the last month of pregnancy seems rather liazardous. 
The advice of omitthig it for the last two months appears sounder to me. Sim- 
ilarly, a full bath, particularly in the case of multiparao at the onset of labor, 
opens the possibility of entrance of infected batli water into the vagina. 

This valuable contribution to obstetrics deserves the continuation of the pop- 
nlarity which it has enjoyed in the past. 

— Jioheri T. IPrmih. 


This collection of reprintss represents a study of the endocrine glands carried 
out in the Evans Memorial during the past eighteen years. In it are reviewed a 
tremendous amount of figures and tables relative to physical, clinical, and lab- 
oratory stndies on both normal individuals and those suffering from various recog- 
nised or obscure disorders of the various glandular systems. Of particular interest 
to the obstetrician and gynecologist are the study of cases presenting disorders of 
the male and female gonad, in which the most striking conclusion offered is in 
regard to pituitary therapy, the necessity for an extraordinary large dosage of 
anterior lobe material being stressed. Unfortunately no use of the more recent 
preparations of the ovary is discussed. The lack of a. table of contents and of an 
index renders the collection of small value for reference. 

— Philip F. Williams. 


Granzow® has carried oat a long series of c.xperimental researches on the re- 
lationship of tuberculosis to the' normal and reproductive phases of the female 
generative organs. He discusses the method and results of- his studies on guinea 
pigs ■(vhicli have been infected by intracardiac and intrauterine injections of tuber- 
culosis bacilli in both the pregnant and uonpregnant states. He reviews the effects 
of produced tuberculosis on abortion, the placenta, organs of the newborn and the 
puerperal changes of the uterus, and on estrual changes, in the nonpregnant animals, 
and based on these findings considers at length the comparative changes which 
ocenr in the human. The monograph is copiously illustrated, with photomicrographs, 
and there is appended an extensive bibliography germane to the subject. 

— Philip F. Williams. 


Offergeld presents a second edition^ of Ids booklet on the hygiene and physiology 
of the sexual function of women. The booklet could hardly be offered to the 
laity for their instruction, but might afford information of the type sometimes de- 
sired by gynecologists or neurologists to whose attention the results of disorders 
or disuses of the sexual function are frequently brought. 

— Philip F. Williams. 


Paukow has revised Ktouig's® small manual for a manikin course in obstetrics. 
Such a book is of value to a student or physician preparing for a practical exam- 
ination, in State or National Boards, as the material is presented entirely in the 
form of questions and answers. 


-xninp M. n uiiams. 


von «“■' ''"i'vovt, Drlllle Anflam. 
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Selected Abstracts 


The Pathologic Puerperitun 

Bryce, Lucy M.: Some Observations on the Bacterial Flora of the Female Geni- 
tal Passages in Pregnancy and the Puerperium, with Special Keference to 

Puerperal Infection. Med. J. Australia 2: 102, 1928. 

This study was made to find the relationship of the bacterial flora to pregnancy, 
labor, and puerperium with the possibility of puerperal infection. 

The cases were divided into three groups; (1) 50 delivered in or admitted to 
the "Women’s Hospital, in whom there was fever following childbirth or abortion, 
and who were examined postpartum only; (2) 119 were examined while attending 
antenatal clinics; (3) 30 patients of group 2 were cultured during labor and the 
puerperium. 

In group 1, the streptococci were the most frequent intrauterine inliabitants, 
being present in 36 per cent of the cases. Tlie gonococci were present in 8 per cent 
but not one of the cervical cultures revealed the same organism. The Bacillus 
coli was rather frequent. The staphylococci, diphtheroids, and gram positive bacilli 
were considered not pathognomonic. The fever in one case in which Bacillus 
Melchii was found, was for a short period with complete recovery. 

There were two fatalities in the group, one from nonhemolytic streptococci and 
one from which organisms were recovered but none were considered pathogenic. 

In group 2, streptococci were found in 24 of 103 cases (23.3 per cent). Eight 
of these 103 had temperature postpartum above 100.1 for 24 hours or on two 
occasions, wHle only two with streptococci antepartum had elevated temperature 
during the puerperium. 

In the third group the writer found the uteri likely to have any or all of the 
organisms mentioned present, even though only one organism or a few were found 
in the antepartum examination. Streptococci were present more frequently in the 
afebrile than in the febrile group. 

The writer believes that with fever in the puerperium, a number of organisms, 
especially from the uterus, are associated usually with a mild type of disease. On 
the contrary, the isolation of one strain only may or may not be significant. Many 
of the streptococci are thought to be members of the saprophytic flora in normal 
puerperal uteri. 

The writer further believes that organisms from the air, skin, and feces may so 
easily be introduced by various means, that one should hesitate to call any type 
of flora normal or endogenous. 

The investigation of the bacteria in the genital tract gives some idea of the 
personal hygiene and occasionally one may detect some unsuspected disease, as 
chronic gonorrhea. 
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Although these figures are too small to be of any statistical value, the author 
doubts the relationship between organisms found and the clinical course. 

H. 0. Hesseltine. 

Bar: Coitus Infection as a Cause of Puerperal Fever. Miinchen. med. Wchnschr. 

31: 1292, 1929. 

Bar calls attention to the fact that coitus during pregnancy has been interdicted 
since the ancient Biblical days. He reports two cases of puerperal sepsis, one of 
which died. Neither had a vaginal examination before delivery. Careful question- 
ing revealed that both had coitus before the onset of labor. In one case the same 
organism was demonstrated in the vaginal secretion of the wife and on the prepuce 
of the husband. The author feels that the obstetrician should emphasize to both 
husband and wife the importance of sexual abstinence during the latter weeks 
of pregnancy. 

A. Shulman. 


BaHin: Pregnancy and Sexual Intercourse. Miinchen. med. "Wchnschr. 31: 1293, 
1929. 

Ballin feels that it is not necessary to insist upon sexual abstinence for the 
entire duration of pregnancy. Such instructions are usually disregarded by the 
patient. If she is a healthy woman, no restrictions are necessary during the first 
five months of pregnancy. Neither abortion nor other injury is likely to be caused 
in such a patient. This statement does not apply, of course, to patients witli 
genital abnormalities, such as tnfantilism, retroflexion, habitual abortion, etc. 
There is, however, real danger in the practice of coitus during the last months 
of pregnancy. Hemorrhage, premature rupture of the membranes, intra- and 
postpartum fever are the most important of these dangers. The author there- 
fore advises marked restriction of coitus from the sixth to the eighth month, and 
complete abstinence thereafter. 

A. Shulman. 


Miller, Douglas, and Whitaker, J. E.: A Study of the Bactericidal Power of the 
Blood During Pregnancy and the Puerperium, and its Eelationship to the De- 
velopment and Course of Puerperal Infection. Brit. M. J. 2: 85, 1929. 


The method employed in this study consists essentially in mixing whole blood 
with a known quantity of bacteria on “slide cells,” tlie bactericidal power being 
gauged by the number of colonies which develop after incubation for twenty-four 
hours. 

Preliminary facts ascertained were: 

1. That after blood has been drawn off, it loses at first slowly, then more rapidly 
its bactericidal property. 

2. The bactericidal power of the blood of a healthy individual does not vary 
from hour to hour or from day to day. 

Conclusions reached were as follows: 


1. The degree of bactericidal po’wer in patients who subsequently develop sepsis 
is lower than in those who do not. If the bactericidal power is well above 
normal for potentially septic patients immediately after labor sepsis may occur 
but tb6 patient chances of recovery are good. ^ 

_ 2. The bactencidal power of the blood varies in different individuals being 
highest in the pregnant woman. ’ ^ 

fi pregnancy there is a gradual increase in the bactericidal power of 

the blood, reaching a maximum nt or about the time of delivery. ImLZtety 
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following delivery there is a rapid decline, so that by the tenth day it reaches 
the nonpregnant level; thereafter there is a further temporary increase which has 
disappeared bj' the twelfth week postpartum. 

4. The antibacterial activity of the blood does not materially differ in the 
nulliparous as compar-ed with the multiparous pregnant or nonpregnant individual. 
Within normal limits it does, however, seem to be depressed by the albuminuria of 
pregnancy, prolonged labor, instrumental delivery, and severe blood loss. 

5. Leucocytosis increases during pregnancy, reaching its maximum at the time 
of delivery and thereafter rapidly subsides. AVhile there is a broad parallelism be- 
tween the variations in the leucocyte count and the antibacterial power of the 
blood, the relationship is not a constant one, and the latter propert)' may be due 
to factors other than, or in addition to, a mere increase in white cells. No re- 
lationship exists between the degree of bactericidal power, the number of red 
blood cells, the percentage of hemoglobin, or the color index. 

George E. Hudson. 

Teoumine, S.: The Blood Platelets in the Prognosis of Puerperal Sepsis. Gyn^e. 
et Obst. 15: 436, 1927. 

The author examined 56 patients, most of whom were seriously ill and 11 of 
whom died of puerperal sepsis. In all, 243 counts were made. The author con- 
cludes that the number of platelets undergoes regular, definite fluctuations in the 
course of septic puerperal infection, which probably reflect the relation between 
the mechanisms of defense and aggression. Increased quantity of platelets in- 
dicates increased defenses on the part of the organism. In the cases with a favor- 
able outcome the number of platelets attained was the largest, but varied greatly, 
47,000-604,000. Toward the end, the figure returns approximately to normal limits. 
In the fatal cases the platelet count is ordinarily low at the beginning, diminishing 
still more toward the end. The normal variation of the blood platelets is from 
300,000 to 400,000 per c.mm. Every increase in the platelet count should be 
considered favorable, every diminution an unfavorable sign, a fatal prognosis being 
.iustified only if the drop is to below normal and persistentlj’^ so. Such a drop, 
however, may not be present in very serious cases. This may be explained by the 
rapid depletion of the defenses of the organism without apparent reaction. There 
seems to be no constant parallelism between the platelet count and the white and 
red blood count. 

Goodrich C. Schauefler. 

Laffont and Fulconis: The Prognostic and Specific Value of the Intradermal Re- 
action to the Streptococcic Filtrate in Puerperal Infection. Bull. Soc. d ’obst. 
et do Gynec. 6: 420, 1929. 

Many intradermal injections of a streptococcus filtered culture were given but 
no bad reactions were observed. It was found that all the women who showed 
a positive reaction even during the course of a streptococcus puerperal infection 
failed to develop septicemia. All those who did not react to the injection developed 
severe complications which persisted a long time, or died of infection due to 
streptococcus or other organisms. The authors conclude that the intradermal re- 
action of streptococcus filtrate possesses a definite prognostic value in cases of 
puerperal infection. It varies with the patient and during pregnancy. Its in- 
tensity diminishes particularly during the last few days of pregnancy and during 
labor. It is not specific because the filtrates of cultures of different organisms 
provoke the same result. Infections not due to streptococci modify the reaction. 

J. P. Greenhili.. 
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White, H. Burt: puerperal Sepsis and Sensitiveness to Streptococcal Toxins, 

Brit. AI. J. No. 3518, p. 974, 1928. 

This investigation v;as initiated to test the reaction of pregnant ■women to the 
scarlatinal toxin. This experiment did not altogether make clear the correlation 
of toxin-sensitiveness with a past history of scarlet fever or streptococcal infections. 

Of 100 pregnant women, 27 were sensitive to a dose of 1/5 c.c. of a dilution 
of 1 in 1,000 scarlatinal toxin injected intradermally. Eight of the “toxin- 
sensitive” women experienced morbid puerperia. Erom the cervices of those 
examined a pure growth of streptococcus pyogenes was obtained. Labor was al- 
together normal in 6 of these cases, and normal in the remaining. 2, except for 
slight postpartum hemorrhage. 

Of 100 pregnant women, 73 gave no reaction to scarlatinal toxin; two of these 
exhibited morbid puerperia (British Aledical Association standard), but in neither 
case could streptococci be found in the cervix or blood. 

Thirteen of the nonreacting women, or 19 per cent, sustained difficult labors but 
liealthy puerperia; 6 of these were e.vaniined bactcrioiogically, but in no case was 
Streptococcus pyogenes found. 

Operative interference increased tlie rate of sepsis almost ten times. 

Summarizing tlie situation following tliis investigation of over 2,000 cases, the 
author comes to the conclusion that vaccines are of seeondarj' importance in the 
prevention of sepsis as compared with the conservative and .aseptic treatment. 

Admk-Johnson. 


Stent, Lois; The Dick Test in Eclation to Incidence of Puerperal Infection, 

Lancet 1: 1060, 1930. 

The Dick Test was used on 500 women; 248 in tlie last week of pregnancy, 
152 during labor, and 100 within twenty-four hours after delivery. In all there 
occurred 9 severe postpartum infections, 5 of which Jiad been Dick negative and 
from the blood stream of 4 of these the Streptococcus hemolyticus was isolated. 
Two deaths occurred in this last group, Altljough tliis organism was the only one 
recovered from tlie blood, there were mixed infections locally, two with Bacillus 
Welchii. The hemolytic streptococcus was found in the uteri of 6 otlier Dick 
negative patients. 

Both anaerobic and aerobic cultures were used throughout this study, but tlie 
streptococci were not so classified. 

The failure of the streptococcal toxin to measure the immunity of these pa- 
tients may be explained by: the associated trauma of parturition, mixed infections 
locally, very invasive strains, or unidentical hemolytic streptococcal strains. Con- 
sequently the writer repudiates the use of this test for determining susceptibility 
to streptococcal puerperal infection. 

H. C. Hesseltine. 


Saknond, Margaret, and Turner, Beatrice: 
M. J. 2; 145, 1929. 


The Dick Test in Pregnancy. Brit. 


Eesults were as follows: Of 533 women who received the Dick test 70 per cent 
were negative. Of 158 Dick positive reactors 15 per cent became febrile. 

As the Dick reaction is only a test of streptococcal antitoxin in the blood and 
as fever in these cases was due to numerous causes no attempt being maL to 
determine if it were due to streptococcus or not, it is difficult to see wherein the 
experiment is of much practical value. 


George E. Hudson. 
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BuTsllchenko: Bezredka’s Antivirus in Prognosis and Prophylaxis of Puerperal 
Sepsis. Eussk. Klin. 11: 547, 192D. 

In this study the author employed, by means of intradermal injections, Bezredka’s 
antivirus, a filtrate of old broth cultures of many different strains of streptococci 
and staphylococci. 

A marked redness within from four to twenty-four hours and local tenderness 
for several days represent a positive reaction. 

Among 154 patients sufi^ering from puerperal sepsis the writer found the reaction 
strongly positive in 113, moderatelj' positive in 23, slight or negative in 18. 
No patient of the first two groups died. Of the remaining 18 with slight or negative 
reaction 5 died of sepsis and 13 recovered. Patients with a history of scarlet 
fever showed a positive reaction in 95 per cent. 

Naturally the thought suggests itself of using this antivirus as prophylactic 
measure. The author employed it also locallj’ in form of vaginal tampons and 
observed rapid healmg of puerperal ulcers and quick resorption of exudates. 

His conclusions are: A negative reaction is prognostically unfavorable, while 
a positive reaction permits a favorable prognosis. Intradermal injections of the 
antivirus in doses of 0.2 e.c. increase the patient’s resistance against puerperal 
infection. 

Alexander Gabrieuanz. 

Delmas and Bremond: The Preventive Treatment of Puerperal Infection with 
Sulpharsenol. Bull. Soc. d’obst. et de Gynec. 17: 433, 1928. 

The idea of treating puerperal infection with sulpharsenol originated with 
Eivi^re. Since November, 1927, in the Montpelier Maternity sulpharsenol has 
been given to every patient during whose labor the asepsis was questionable. During 
three months 67 patients were given this drug. In only 33 of these cases was 
the puerperium afebrile and in five cases the fever was due to extragenital causes. 
There was no mortality in the remaining 29 patients who had fever and the 
majority of these patients were not very ill. The authors believe that sulpharsenol 
did not reduce the morbidity of puerperal infection but its prophylactic value 
rested in the benignity of the infection which resulted in most of the cases. 

J. P. Greenhild. 

Be Lorier: A Pew Successful Eesults With Intravenous Injections of Novarseno- 
henzol in Puerperal Sepsis. Bull. Soc. d’obst. et de Gynec. 18: 453, 1929. 

The author is firmly convinced that the intravenous injection of novarsenobenzol 
in cases of puerperal septicemia is very helpful and he reports seven cases to 
prove his contention. 

J. P. Greenhild. 

Pfalz, Q. J.: The Influence of Specifle and Nonspecific Protein Bodies on the 
Bactericidal Power of the Blood in Staphylococcic and Gonorrheal Infections 
of the Female Generative Organs. Arch. f. Gynak. 134: 73, 1928. 

The author used the method devised by Wright for testing the bactericidal 
powers of the blood in three cases of hematogenous postabortal sepsis, in three 
cases of exudative posterior parametritis, and in two cases of breast abscess. 
Tlierc were no changes in the bactericidal index in the five cases of localized 
purulent staphylococcus infections but in the three cases of generalized infection, 
the bactericidal index followed exactly the temperature and clinical course. Pfalz 
believes that the determination of the bactericidal index has definite prognostic 
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value, following nonspeeifie, specific, or combined protein ejections there is a 
definite rise in the bactericidal power of the blood. This rise is always definite 
and occurs as follows: First there is a negative phase lasting less than one 
hour. This is followed by an active labile phase for a number of hours following 
each injection; third, there is a continuous and steady rise in resistance from 
the inauguration of the treatment until the optimal dose is given. ^ The author 
also believes that the specific antigens produce a nonspecific baeterieidal process 
which does not correspond to the formation of specific antibodies. 

TJ.m.vvt a . Ttnis. 


Anderodias: The Modem Treatment of Tnerperal Infections. J. de mfid. dc 
Bordeaux 59: 95, 1929. 


Anderodias attacks the patient from three standpoints, first, those cases where 
infection is suspected but has not yet developed; second, where the infection is 
present and still localized; and finallj', where the infection has spread beyond 
the confines of the pelvis and a general septicemia has developed. 

From a prophylactic standpoint, besides close observance of aseptic technic, he 
advocates snhentaneous injections of sulpharsenol. In a series of 1166 deliveries 
where this was used the maternal mortality was zero. 

Treatment of evident puerperal infection: (a) Serotherapi/. This form of 
treatment is deficient because of the polymorphism of the streptococcus, (b) 
Vaccdnoiherapy. The results from this form of treatment when given subcutaneously 
have not been brilliant. Where local immunization by direct application of the 
vaccine to the infected area has been attempted the results have been more satis- 
factory. (o) Ininnmo-transfimon. The blood of a person who has become im- 
munized against the streptococcus is transfused into the patient. The results have 
not been striking, (d) Chemotherapy. Such chemical compouuds as acroflavine or 
mercurochrome 220 are injected into tlie blood stream. Among them sulpbarsenol is 
the best and should be administered in doses of 12 to 18 centigrams. 

(e) Surgical Treatment. The operations which have been advocated are hysterec- 
tomy, venous ligation or resection, and laparotomy ivitli extensive abdominal drain- 
age. Could one be sure that the infection w'ere limited to the uterus, hysterectomy 
would undoubtedly give excellent results. However, in tlie majority of cases, the 
infection spreads rapidly to the parametrial tissues. Hysterectomy, therefore, 
should be reserved for very special eases such as multiple uterine abscesses, com- 
plicating fibroid tumors, and secondary uncontrollable uterine hemorrhages. The 
mortality in puerperal thrombophlebitis treated surgically is about 54 per cent as 
compared with a 25 per cent mortality under medical treatment. In general 
peritonitis, laparotomy and extensive abdominal drainage have 3 ’’iclded slightly bet- 
ter results than medical treatment. 


In reviewing the various forms -of treatnrent Anderodias concludes that all 
douches should be avoided. In the localized conditions gauze soaked in horse serum 
or antistreptococcus houillon should be applied locally each day. In tlie case of 
endometritis, where the condition is not due to a lochiometra, gauze soaked in 
horse serum should be packed into the uterus daily. In lochiometra it will prove 
sufficient to establish drainage. In cases of generalized septicemia the local treat- 
ment should be continued and everything done to maintain the general resistance 
of the patient at the highest possible point and, in addition, “abscess of fixation” 
induced by injecting 2 c.e. of essence of turpentine into the antevo-external region 
of the thigh. If no reaction occurs within forty-eight hours a second injection is 
made one centimeter from the first. The injections of sulpharsenol up to 18 
centigram doses should be continued. i w 


Theodore W. Adaiis. 
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Original Communications 


THE HUMAN UTERINE MUCOUS SIEMBRANE DURING 

MENSTRUATION^n 


By George W. Barteumez, Bh.D., Chicago, Illinois 


Part I. Involution and Variability 


S OME seven years ago Carey Culbertson and I laid plans for testing 
tlie endometrioma li3q)otkesis of >Sanipson appljong cjdologic 
methods to the study of such tumors. This necessarily involved a 
comparison of the internal organs of tumor cells with those of the 
normal elements of the uterine mucous membrane. A survey of the 
literature showed that no real cidoiogic study had been made on any 
mammal and so it was necessary to studj^ first the changes in the 
nnelei, mitochondria, Golgi apparatus, etc., of normal cells during the 
entire menstrual cycle. lucid entallj’' various statements were found 
in the literature which required cheeking up. The most astonishing 
concern the vascular suppljq which ought snreU’^ to have received 
careful attention considering the great importance of that fuudameu- 
tall3>' vascular phenomenon, menstruation. No one has ever followed 
the vascular changes with reference to the cycle, jmt the differentia- 
tion between the various types of bleeding and especially tlie under- 
standing of the factors which control menstrual bleeding depend upon 
sucb a study. Our knowledge of the blood vessels of the uterus dur- 
ing the period of the flow is derived entirely from the study of fixed 
material aud very little is known of the effects of fixing agents upon 
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blood vessels. Adequately preserved menstruating uteri are so rare 
that there are no satisfactory descriptions or figures of the associated 
rhexis and diapedesis. So far as the lymphatic vessels are concerned, 
we do not have as yet a conclusive demonstration of their presence in 
the mucous membrane at any stage of the cycle. 

The entire bodj'’ of uterine research is small in comparison to the 
wealth of histologic and physiologic work, human and comparative, 
that has contributed to our understanding of other viscera and glands. 
The reasons for this are not far to seek. The reproductive system is 
usually the first to show abnormalities in animals under laboratory 
conditions. In order to understand the uterus, it is necessary to studj’^ 
a large number of normal organs seriated with reference to an ex- 
ternal sign and removed at definite times in the sex cycle. The changes 
must be correlated with the oA'arian changes. The various species of 
mammals differ in the details of the cyclic changes for many are cor- 
related with mating behavior and placentation ; the latter process has 
reached the height of diversification among mammals. One cannot 
therefore, ivithout great care, carry over the observations made on 
one species to another. So far as the human cj^le is concerned, de- 
tailed comparisons are possible onlj’- with other primates, for the 
function of menstruation is confined to this order. Monkeys are 
costly and until recently it has not been possible to keep them normal 
in the laboratorjL Consequently the bulk of our knowledge concern- 
ing the uterus has been contributed by practicing gynecologists and 
obstetricians on the basis of material from the clinic. Certainly no 
group of specialists has a keener or more general interest in the funda- 
mental problems of its subject and what little work they have done is 
good. But the methods that liaAm been employed have necessarily 
been of a routine character, and Avith three exceptions, limited in num- 
ber, Only tAvo accounts of a gross study of the liAung uterine mucous 
membrane haAm been published (Sehroeder, TIinricks and Kessler, 
1926, and Markee, 1929). No one has made comparisons betAveen fresh 
cells and those in histologic preparations, although, from the histo- 
physiologie point of AueAV this is essential. Studies on the secretions 
leave much to be desired; it is an especially great handicap that the 
difdculties of collecting secretion in quantities for chemical study seem 
insuperable in most cases. The phj’-siolo gists liaA^e not contributed 
much; the necessity of controlling cA’^ery experiment by a careful 
study of histologic preparations has deterred most of them from en- 
tering the field. The chief adAmnces on the comparative side have 
been made by zoologists like Heape and P. II. A. Marshall and by 
American anatomists AAdio have folloAved the trail in physiologic his- 
tology blazed by Mall and Bensley. In the AAmrk that has been done 
most of the effort has been concentrated on finding criteria for cer- 
tain stages of the cycle and no exhausth’^e histologic studies have been 
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made. In brief it may be said that in no mammal lias tbe uterus been 
studied with sufficient tborougbness or with all the resources of mod- 
ern histology for elucidating its functions. 

During the past six years we have obtained 315 uteri, most of them 
from Dr. Culbertson’s clinic. The majority he dropped into fixing 
fluid as soon as he had removed them we prepared a series of uteri 
for cytologic study by fixing blocks from the same specimen in six or 
more different fluids, from three to ten minutes after they had been 
removed. In certain eases a study of fresh tissue in normal saline 
solution was made with the aid of immersion lenses. 

At this time I wish to report only on some findings from the least 
known phase, namely, the period of the flow. There are two reasons 
for doing this in advance of the presentation of the general cyto- 
logic study, first because certain recent observations on the physiology 
and histology of the female reproductive system have necessitated a 
modification of the current theories of the cycle and second, because 
the variability in our oirn matei-ial cannot be fully explained on the 
basis of the best substantiated theory we have at the present time, 
viz., tbe theory of the human menstrual cycle which has been developed 
during the last twenty years largely by Bohert Mejmr and B. Schroeder 
on the foundations laid by Bisehoff, Hitschmann and Adler, L. 
Frankel, and others. It may he summarized as follows : 

While the uterine mucous membrane is reorganizing after a men- 
strual flow, a graafian follicle begins to grow and the uterine mucous 
membrane Z'apidly thickens. Typically, ovulation occurs during the 
second week after the beginning of a flow (of. Allen et ah, 1928). The 
subsequent development and physiologic activity of tbe corpus luteum 
are associated with a iiypereinia and often an edema of the mucous 
membrane, together with an enlargement of the component cells,! 
which has, by the hegiuuing of the fourth week of the cycle, reached 
the condition usually termed “premenstrual.”! If the ovum has not 
been fertilized, the corpus luteum degenerates and menstruation en- 
sues. This has become so important a feature of the theory that B. 


*We are also indebted to him for the pathologic diagnoses and loT obtaining- as 
complete and accurate menstrual histories as possible. I owe much to Dr R. E 
Bensloy for inspiration and criticism. Dr. J, U. O'Leary and Miss C. M. Bensl’ey have 
gii’en me invaluable help m tiie course of the ivork : the latter is responsible for. the 
data concerning glycogen. Case XV n-as obtained through the kindness of Dr. H O 
Jones» ’ ' 


tDr. O'Learj' has under w'ay a detailed statistical study of this matter and of the 
nucieocjdoplasmic ratios in the gland cells during the various phases of the cycle. 

JSince this is exactly the condition found in the decidua vera of tbe earliest normal 
l^mplantation stages, as for example the Kleinhans o-vum of Grosser (1922) and tbe 
Miller ovum (Streeter, 19 2G), it may be called "pseudopregnant” following HRl and 
^ This term has- been adopted by those ivho are familiar with the 

conditions in marsupials where pseudopregnancy is most strikinalv monife^tpfl 
R. Meyer (1924). has objected to the term "premenstruaV’ for, as he “ays if fs 
equivalent to saying that a student takes a course of study in order to fail in the 
final examination. He has proposed the term "pregravid ” This does not eronhloWo 
the fact that the changes in the entire reproductive system are practiSlly aid plr! 
haps exactly the same during the first two weeks after ovulatiol whethw flrtiUra 
tion occurs or not. Corner’s (1927) term "progvavid” Is more 
"pscudopregnant” and also expresses the generall-v r^seognized 
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Meyer (1924) has not hesitated to say that there can be no true men- 
struation except folloAving ovulation and corpus luteum formation. 
The emphasis on this phase of the theory is a sequel to the funda- 
mental postulate that the periodic groAvth and ripening of graafian 
follicles are the prime movers in the recurrent cycles of the mammalian 
female reproductive apparatus. This has been taken for gi’anted ever 
since Bischotf’s monumental studies (1842 to 1854). As details have 
accumulated since then, and as more species have been studied, it has 
become increasingly obA'ious that the fundamental physiology of the 
cycles is the same in all mammals (ef. Hartman, 1929) and until very 
recently no objections have been raised to Bisehoff’s general theory. 
In 1926, however, Parkes reported the occurrence of successive and 
typical estrus cycles (including mating behavior) in mice Avhich had 
been sterilized with x-rays, some before and otliers after reaching 
sexual maturity. Brambell, Parkes and Fielding (1927) described the 
characteristic changes associated with estrus in the uterus and vagina 
of such sterilized mice. The ovaries contained nothing resembling a 
normal follicle. They found that eventually the bulk of the ovary 
consisted of embrjmnie cells proliferated from the germinal epithelium 
which had replaced the degenerated follicles and which, so far as they 
could see, shoived no evidences of cyclic change; nevertheless, the 
cycles promptly ceased after double ovariotomy as they did in cases 
where the proliferated tissue underwent degeneration. Its origin is 
the same as that of the follicular epithelium ; the two tissues would 
seem to be related physiologically as well (Parkes, 1929). These ob- 
servations, which have been confirmed bj’" Zondek and Aschheim 
(1927), demonstrate tliat in the mouse, the estrus cycles are independ- 
ent of the growth and maturation of ovarian follicles. We maj’' as- 
sume that the rhythm is controlled by the same mechanism in all 
mammals ; we must at least hunt for this control outside of the ovary. 
While the ovaiy is undoubtedly a necessary link in this mechanism, 
for Avithout it the genital tract soon atrophies, yet the control may 
well be located elsevdiere. Moore (1930) has presented a stimulating 
hypothesis in this connection Avhich explains a Avealth of eAudenee for 
an alternation of OAmrian and hypophyseal actiAuty. 

There is also certain eAudence from the primate cycle AAdiich neces- 
sitates a modification of the theory outlined aboAm. The most obAdous 
feature of this cycle is menstruation. It has been shoAvn that in Amri- 
ous of the higher monkeys there may be periodic bleedings from the 
uterus, clinically indistinguishable from menstruation, AAdiich occur in 
the absence of large follicles or corpora lutea. This Avas first de- 
scribed by Heape (1894 and 1897), and confirmed by Amn Heriverden 
(1906) ; the conclush’e eAudence Avas first obtained by Corner (1923 
and 1927) aaIio aa'rs in a position to appreciate its significance full3L 
He lias been able to sIioaa’ that in the Slacaque, OAUilation is folloumd bj^ 
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a t 3 i 3 ical iiseiiclopregnancy and in tlie absence of fertilization, men- 
struation ensues. This is in full agreement witli tlie theory. However, 
menstruation may occur at the expected time altlioiigli an exploratory 
laparotomy done one to two weeks previously showed no evidence of 
a corpus lutenm or a large follicle. In these cases autopsy revealed no 
sign of large follicles or I'ceent corpora lutea and also proved the 
animals normal. Under these conditions then, there is bleeding from 
an “interval” mucous membrane, associated with some loss of tissue. 
This is not due to the abnormal environment of the laboratory for such 
menstruation was described b 3 ^ van Herwerden in monlcej^s shot in 
the jungle. She explained it as characteristie of the sexually inactive 
period (cf. Hartman, 1930). The reason she did not ascribe it to the 
absence of a preceding ovulation was that she found four meu'struat- 
ing uteri which showed no evidence of a psendopregnant hypertrophy 
of glands or arterioles, although a corpus lutenm was present in each 
ease. No adequate evidence was presented, however, that any of these 
four corpora belonged to the last cycle previous to the killing. Cor- 
ner’s findings on Macacos rhesus have been confirmed by Allen (1926 
and 1927), by Hartman (1927), Joachimovitz (1928), and we have ob- 
served a similar case. 

These observations on other primates become particulaifij’- signifi- 
cant in the light of the evidence that menstrual bleeding may occur 
at the expected time in women although there has heeii no preceding 
ovulation. Corner (1927) has cited several cases from the literature 
in which the evidence was convincing. 

I can add another from Bischoff (1854, Case xiv) who gives the available data 
in fnU so that an interpretation, can be made in the light of our present knowledge; 
He found blood in the uterus and vagina of a young woman who had drowned her- 
self on the fifth day after the beginning of a period, but tlie uteriive mucous mem- 
brane was not hypcrtropliiecl as in his other cases of menstruation. Wiiile this was 
iiardly to be e.xpceted on the fifth day, 3 -et there was no large follicle or a recent 
corpa.s luteum in either ovary. Those who are familiar with Bischoff ’s papers will 
not question the accuracy of iiis observation. Although there was the testimony of 
the girl’s roommate that her periods were regular and that she had actually 
menstruated at the expected time, Bischoff did not regard the case as sufficient to 
overthrow his theory because the girl’s mistress was convinced that the last men- 
struation was feigned in order to conceal a pregnancy. There was, of course, as 
Bischolf says, no sign of pregnanej-. This would now appear- to Imve becn a ease 
of that type of menstruation which usually occurs in monkeys outside of the breed- 
ing season and may occur at other times. 

Two of the human case.s cited bj’’ Coruer agree with thi.s one in ail 
essential features. In most i-eported human cases of menstruation 
without preceding ovulation, one or more large graafian follicles were 
present and this was taken at the time as proof of the coincidence of 
ovulation and menstruation. We now have reason to believe that 
laige follicles found at the time of menstruation aj’o atretie They 
may, nevertheless, be associated with psendopregnant development of 
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the uterus, as was first described by Leopold ( 1877 , Case 1 ) and con- 
clusively proved by Stieve ( 1926 ) who studied the material from a 
panbj’-sterectomy done on the twenty-third day of the cycle. In this 
case the histology of the uterus Avas typically “progravid” but instead 
of a corpus luteum, be found only a 14.8 mm. graafian follicle contain- 
ing an ovum Avitb the first maturation spindle. This state of affairs 
might be interpreted as meaning that the mature or early atretic 
follicle has similar effects on the uterine mucous membrane as the 
corpus luteum. There are doubtless differences but what they are we 
have yet to discoAmr. At all CAmnts the finding of pseudopregnancy in 
a human uterus cannot be taken to proAm that OAuilation has preceded 
this state, although that is undoubtedly the ideal situation. It may 
be that occasionallj'’ an over-ripe follicle is induced to rupture late in 
the cycle and this might explain the abnormal development of such 
OAm as Bryce-Teacher I and Mbllendorff “Sch.” Certain it is that 
Avhen a large follicle is present in the oAmry late in the cycle, the 
uterine mucous membrane does not present the picture of hyperplasia 
Avhich is frequently associated Avith “small C3^stic degeneration” of 
the OAmiy. There is good evidence that extracts of the corpus luteum 
produce effects AA^hich cannot be obtained Avith the follicular hormone 
(HisaAv et al., 1927 , Corner and Allen, 1929 , Van Dyke and GustaA^son, 
1929 ), at least in certain mammals. Since one or more large cystic 
follicles are found so frequentlj’’ in human oAmries remoA’^ed during the 
second half of the cycle, especiallj’’ AA'hen there is no corpus luteum, Ave 
can understand why menstruation from an “interval” mucous mem- 
brane is so rare in this species. The utei’us remoAmd on the third day 
Avhich Avas figured by Palmer Findley ( 1902 ) may be such an one; 
unfortunatelj’’, neither clinical data nor a description of the OAmries 
Avas gh^en in this case. 

While Ave maj’" say that oAmlation and corpus luteum formation asso- 
ciated Avith progravid deA’^elopment of the uterine mucous membrane, 
typically precede menstruation in AAmmen, j’^et the exceptions piwe that 
the theoretic deductions draAAm from this association are not justifiable. 
The mechanism is not a rigid machine AA’^hich Avill not AA’^ork if the gears 
do not all engage. Specifically, the Amscular changes of menstruation 
are loosely'’ correlated with the ovary and pseudopregnancy and they 
may occur in the absence of the latter. Conversely, as Ave shall shoAV 
beloAv, it is probable that OA'arian hormones may continue to stimulate 
the mucous membrane after bleeding and the resulting degeneration 
liaA'e begun (cf. p. 640). 


MATERIAL 

The majority of the Culbei-tson specimens are uteri remoA’^ed because 
of fibromjmma or fibrosis uteri, or come from defundations done in 
cases of pehic peritonitis folloAAung salpingitis. Practically all sped- 
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mens ivere removed by tlie abdominal route and ivitb care to prevent 
trauma. In the entii-e collection there are 33 eases removed during 
the second half of the cycle, which have either a normal mucous mem- 
brane or one with normal areas. In 12 of these, a recent corpus luteum 
was also obtained. All of them show a degree of programd change cor- 
responding more or less closely to the theoretically expected stage. . We 
have others removed sixteen days or mor'e after a flow which show little 
or no evidence of pseudopregnancy, but as E-. Meyer (1924) has pointed 
out, these can always be explained as coming from amenorwheic phases, 
so that they cannot give evidence regarding cycles without ovulation. 
From the period of bleeding, we have 21 specimens, 14 of ndiieh can 
be regarded as normal on the basis of their histologic appearance and 
clinical histories. There are 6 eases from the first day, 3 from the 
second, 2 from the third, 2 from the fourth, and 1 fifth day ease. 
Since different regions of the same specimen show different stages of 
the process of menstruation, the material is not so meager as may ap- 
pear at first sight. All our menstruating specimens, but two, show 
evidence of having been progravid during the preceding cycle; in 3 
of them corpora lutea were obtained which belong to that cycle; 9 
have histologic evidence in the mucous membrane of an antecedent 
psendopregnaucy. 

The total number of menstruating utei'i Avhich have been studied 
histologically since Kundrat and Englemann (1873) is still so small 
that no one can be justified in setting up a noi'm for the process. We 
need a large series of detailed descriptions, generously illustrated, of 
individual selected cases so that in time a sufficient number may be 
accumulated to serve as a basis for an account of the normal varia- 
bility on the different days of bleeding. Lack of space prevents such 
detailed accounts of our specimens at this time. 

The present study has thrown new light on several phases of the 
menstrual process. At this time we shall present some evidence as to 
the extent of the tissue loss and on the variability found in the same 
and in different uteri. 

INVOLUTION AND THE EXTENT OF TISSUE LOSS 

The old problem concerning the loss of tissue during menstruation 
can be regarded as settled. Scliroeder (1913-1928) has concluded that 
the entire compact and spongy strata are lost during the flow. Seldba 
(1923), who studied sections of uterine mucous membrane obtained by 
placing a cap pessaiy over the portio vaginalis as well as sections from 
14 uteri removed during menstruation, concluded that the stratum 
compactum and only a part of the spongiosum were lost. Novak and 
TeLinde (1924) , after a study of 12 selected eases of patients who were 
operated upon during menstruation, supported Scliroeder ’s contention 
that the entire spongy layer had been lost by the third day. They 
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removed the organs witli the greatest care to meet the objection that 
the manipulation during the operation might be responsible for much 
of the tissue loss. Frohoese (1924) emphasized the individual varia- 
bility in the amount of tissue lost ivhile Shaw (1926) was inclined to 
belieA^e that all of the spongj'’ zone is shed. The possibility still re- 
mains that the regular pehdc examination of the patient in late pro- 
graAdd stages may influence conditions* obserAmd during menstruation. 
Until Ave haA^e a large series of uteri fixed promptly enough to aAmid 
postmortem changes from Avomen Avith normal peh^es (accident or 
sterilization cases), Avhere, in addition, the bleeding can be established 
as an expected floAV, Ave shall not be in a position to speak Avith eer- 
tainity concerning the normal range of Availability ; i.e., to establish a 
norm for the process of menstruation. At iiresent there are not eA'en 
enough normal specimens to fully eA'aluate the possible effects of 
pehdc disease. In the interim Ave must rel}^ for controls upon studies 
of other primates such as those of Heape (1894 and 1897), A^an Her- 
Averden (1906), JoaehimoAdtz (1928), and notablj^ Corner (1923 and 
1927) Avho alone has had adequate menstrual records. 

Sekiba's conclusions regarding tissue loss have been challenged 
from Schroeder’s laboratory by Bohnen (1927) aaIio pointed out that 
the early desquamatory phase, AAdiieh may result in a relatively slight 
loss, is folloAved by a ei’umbling aAvay of the surface, cell by cell, a 
process particularly emphasized by NoAmk and TeLinde. Bohnen 
alone has appreciated the need of a landmark for determining the ex- 
tent of tissue loss, for, as he saj^s, the thickness of the mucous mem- 
brane is too variable for measurements to be of any value in this con- 
nection. He used as a landmark the spiral arterioles Avhieh in sections 
often appear as a group of transAversely and obliquely cut vessels and 
Avhich he terms “Avascular fields.” He belieAved these to be confined 
to the basal zone and AAvhen he found them at the surface of the mucous 
membrane in late stages of menstruation, he concluded that the entire 
overlying spongy zone had been lost. It Avill be remembered, hoAV- 
eAver, that Leopold (1877) described spiral arterioles near the surface. 
In serial sections the Avascular fields are seen to extend far up into the 
“functional” zone, both in prograAvid stages (Fig. 6) and in such 
menstrual stages as still liaAve most of the stratum spongiosum intact. 
The arterioles then only giAve us cAvidence that some stratum spongi- 
osum is lost. We need some reliable landmark, for it is undoubtedly 
true that ordinary sections of late menstrual stages present a super- 
ficial resemblance to the stratum basale of prograAvid stages. This has 
no significance because of the extenshve iiiAvolution at the beginning of 
a period, the significance of Avhieh I liaAve iiointed out (1928 American 

•Schroeder has attributed to the preceding" bimanual examination the extravasation 
of blood which is almost always to be found somewhere in the mucous membrane of 
uteri removed at operation, irrespective of the phase of the cycle. This matter de- 
serves further study. 
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Anatomical Meeting). We must eonsidei- this problem before it is 
possible to discuss the question of the extent of tissue loss. 

Involntion.—Recmt writers in presenting the evidence for tissue loss 
seem to have forgotten the menstrual involution, upon which the older 
m-iters placed so much emphasis. In his latest presentation, Schroeder 
(1928) does not even mention it, yet if one studies Ids figures 67 and 68 
critically it is obvious that the great difference in thickness between them 
is not due primarily to loss of ti,ssue (cf. Fig. 1). No one appears to 







1. Photogiaphs X20 of sections illustrating' involution of uterine mucous 
membrane at onset of menstruation. Black line between figures indicates boundary 
betwem mucous membrane and muscle. (Cf. Schroeder, 1928, Figs. G7 and G8.) No 
retouching in this or in any, of photomicrographs. 

(A) Case 1. Twenty-eighth day of cycle, menstruation is imminent. The mucous 

SSthlS in™B).®-^ (tliereforrmove 

(B) Case 6. (First day.) Prom area where no tissue has as vet been lost TPp 
mucous membrane from 1.5 to 2.2 mm. thick in neutral formolf ^ 


have made a series of measurements to detemine the extent of involu- 
tion and its place in the sequence of events. 

Our original survey of the blocks of uterine tissue in alcohol made it 
clear that on the first day of the flow in regions wiiere the surface 
epAhelium was still intact, there had been a striking reduction in the 
thickness of the mncons membrane as compared with progravid stages. 
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Snell measurements can readily be made for the. epithelium may stand 
out very cleaidy under these conditions, as may he judged from O’Leaiy 
and Culbertson (1928, Fig. 15, Avhich presents a photograph from our 
Case 2). Table I is based on measui-emeuts of such material. Only the 
thickest area of any given menstruating specimen is considered, where 
tissue loss could be excluded. 

Table I. Thickness of Peogravid and Menstruating Mucous Membranes 
Measured on Blocks of Tissue in Alcohol 



PSEUDOPREGNANCY 
(19 CASES) 

MENSTRUATION 

(8 CASES from: first and sec- 
ond DAYS) 

Maximum thickness noted 

7.3 mm. 

3.2 mm. 

Minimum thickness noted 

1.9 mm. 

1.2 mm. 

Average maximum measure- 

4.24 mm. 

(Tlie maximum in one case) 
2.29 mm. 

ments 

Average minimum measure- 

3.34 mm. 

(46 per cent loss) 

Not included as tissue loss may 

ments 

General average 

3.80 mm. 

be involved 


Fi’om this it appears that the average maximum thickness at the 
outset of menstruation, in regions where no tissue has been lost, is about 
68 per cent of the avei*age minimum of progi’avid stages; it is 60 per 
cent of the general average and but 54 per cent of the average maximum 
for pseudopregnancy. The striking changes in the appearance of the 
mucous membrane may be seen bj’’ comparing A and B of Fig. 1. Such 
a reduction can be interpreted only as an immlution. Its outstanding 
features are: (1) A more or less comiilete collapse of the glands due 
to the discharge of secretion (cf. Fig. 1) and a reduction in the size of 
the cells (cf. Figs. 9 to 12). (2) A loss of edema fluid. This, with 

the infiltration, makes the stroma appear much denser than in pro- 
gravid stages. Both these conditions are as characteristic of men- 
struation as the vascular phenomena. (3) A reduction in the blood 
volume of the mucous membrane where the capillaries are collapsed. 
To what extent the actual loss of blood is involved in the early phases 
of involution of which we are speaking, must remain in doubt. The 
specimen illustrated in Fig. 2 has areas where involution appears to 
have preceded bleeding from the surface. Loss of blood was, of 
course, regarded as the chief factor in involution so long as hyperemia 
was believed to be the chief cause of “premenstrual tumefaction” and 
the mucous membi'ane was simply a “blood sponge,” filling and being 
squeezed out again. 

How is this reduction which precedes desquamation brought about? 
There is no intrinsic mechanism for the discharge of the glands. The 
hyperemia in our material is not great enough to explain it. I Avould 
suggest as a working hypothesis that the relaxation of the myome- 
trium which characterizes menstruation (Lahm, 1926) involves a 







UTEKNE MUOOUS MEMBKANE DURING MENSTRUATION 638 
stretobmg o£ the mueous membraRe so 

and the seeretiou and edema fluid ave pressed out. The dilatation M 
the previously virtual uterine lumen is Jnrther increased by the addi- 



Fig. 2. — Photograph X20 of section across body of uterus removed on first day of 
flow. Case 2. Begins with menstrual congestion at right and precedes to extravasa- 
tion and desquamation in passing to upper left-hand side of figure. Blood in vessels 
and free in tissues appears black. 


tion of extravasated blood and then there is further stretching of the 
mucous membrane. This would explain another condition that has 
been repeatedly described in later menstrual and early repair stages, 
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viz., the occurrence of glands extending almost parallel to the surface. 
The reduction in the size of the gland cells and later of the stroma cells 
also plays a part in the involution. Since this amounts to almost 
50 per cent at the very outset of menstruation, it is necessary to have 
a landmark that can he followed continuouslj^ if we are to determine 
the extent of tissue loss. We must have characters which will enable 
us to identify the spongy and basal zones in progravid stages and 
throughout the period of menstruation. The gland form is useful in 
this respect for even at the time of reepithelization it is often possible 
to recognize the larger size and greater irregularity in shape which 



Fig. 3. — ^Photograph X30 of section from same case as Pig. 2, showing areas of 
congestion and extravasation. * Indicates the union of two dilated 
venules with a radial collecting vein, in a congested region, t Indicates extravas^ 
tion throughout capillary hed supplied by one radial arteriole. Extravasation may 
therefore be localized. 

chaimcterizes glands of the spongy zone (Fig. 5). Thej^ are, of course, 
much simpler than in the progravid stage for the involution of the 
gland cells is progressive, but the series of changes can he followed. 
The irregular or “sawtooth’' form becomes more and more binned 
and the diameter of the tubules approaches that of the basal zone. It 
must be remembered, however, that from earlj’' progravid stages on, 
it is not rare to find typical “spongiosa” glands adjacent to the muscle 
and at best the boundary between the two zones is vague in ordinary 
histologic sections after the second day of the fiow. The differentia- 
tion between the zones is clear in Bielchowsky preparations where the 
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BARTELIMEZ : 

reticular framework is specifically stained. The only investigator who 
has considered the changes in the reticulum during the cycle is Sekiba 
(1923), hut he did not describe or figure its appearance during men- 
struation. Our Bielehowsky preparations show no change in the 
•form of the reticrdum in the deeper layers during menstruation. It 
remains looser in the spongy zone and many of the fibers are more 



Fig. 4. — Photomicrograph X200 of silver preparation showing reticular frame-worR. 
Case 14 (fourth day). Edge of spreading sheet of surface epithelium indicated 
hy 1. Form of glands and of reticulum indicates presence of both spongy and basal 
zones (of. Fig. 5). , - 

delicate than in the basal stratum. Fig. 4 is taken from a uterus "re- 
moved on the fourth day from a patient who usually bled for three or 
fpui days (Case 14). The new surface epithelium is begiuuiiig .to 
spiead from the fiee ends of some glands; below it both spongj'' ;aiid 
basal zones can easily be differentiated by the eharactei* of glaudsmud 
especially by the looser superficial reticulum. Tliere ,ean he no xloiibt 
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liere but that some of the original spongy zone bas persisted and would 
have been reorganized later in the repair stage. The specimen has 
many regions where the remaining part of the spongy zone appears to 
be disintegrating. One might perhaps assume that all this loose tissue 
is moribund, but the cells show no evidences of degeneration ; further- 
more, epithelium can be found spreading out over other similar re- 



. Pig:. 5. — Photograph X20 of section of corpus and fundus from Case 14 ^ 
day) showing variability in amount of tissue lost in different regions of 
membrane. In depths of fundus (bottom of figure) relatively little tissue nas 
been lost. Arrows ♦- indicate spots where entire spongy layer is gone ; ^ 

both spongy and basal layers can be recognized. At * a dilated Sla-'m- ai j 
below it a gland of the progravid type. Compare thickness of mucous memuiauc 
Pig. 1. 


gions (Fig. 8). The subsequent expansion of the connective tissue 
cells of such areas would account for the sudden appearance later on, 
of a broad regenerative zone of Sekiba. In contrast to these findings 
of a persisting stratum spongiosum, one can find minute spots where 
nothing is left but the stratum basale. Two such are indicated by 
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Fig. 6. — Projection reconstruction of glands and vessels from mucous membrane 
removed twenty-three days after beginning of last period. (Pseudopregnancy.) Note 
suhepithelial arteriole, muscle of which was differentially stained. Lymph vessels fol- 
lowed through series and their independence of the veins demonstrated. (X38) 
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Vein 


Lyinpliatic 



Arterj’ 


Pig’. 7. — Photomicrographs X200 from one section of series used in making recon- 
struction sho-nm in Pig. 6. Note that vein has heavier reticular -yall than lymphatic. 
Both contain only coagulated serum in this section. 



Fig. 8. — Photomicrograph X250 from section of corpus uteri (Case la, hl,?nd' 

New surface epithelium has spread over an apparently disintegrating area. ±ve 
corpuscles, appear black. 
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arrows iu Fig. 5. To judge from our material, this is rather the ex- 
ception than the rule. If, however, we recopiize even the sporadic 
loss of the entire spongy zone, Ave must admit the probahility of ^ all 
degrees, of spongiosa loss from minimal to total. If noAv, in addition, 
we consider the part played by involution, as Avell as the variability 
in thickness of the mucous membrane as a Avhole and of its strata at 
all stages of the cycle, then Ave are left Avith no basis for an estimate 



Fig. 9. Eig. 10. 

Figs. 9-12 . — Photomicrographs X800. Fig. 9. Case 8 (second day). A group of 
cells cut parallel to tJie surface of epithelium at tlie level of terminal bars. Compare 
their size with that of progravid cells in Pig. 10. 

Fig. 10. — From mucous membrane removed on tlje seventeenth day (pseudopveg- 
nancy), t Indicates group of cells cut transversely, including terniina! bai's. 



Pig. 11. 


Pig. 12. 


, Group of progravid cells from Case 2 (first day) Cell indimtefi Vnr i 

shows advanced stap of hydropic degeneration; cells on eitlmr side of t show secLd 
(pro^avid) type of seci;etory activity and contain glycogen (Sy staiS Note 
extras asated blood and degenerating stroma cells below enitUeUum 

seen m menstruating uteri after the first day. ^ which is the only type 


of the proportion of stratum spongiosum that is typically lost. Never- 
theless, onr understanding of the process of menstruation and repair 
must be influenced by the evidence that the loss is usually not so -reat 
as has been recently maintained. 
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THE SIGNIFICANCE OF THE VARIABILITY DURING THE FIRST TWO 

DAYS OP THE PLOW 

There are two features which vary strikingly in otherwise compar- 
able mucous membranes : first, the presence or absence of massive 
extravasation, i.e., the superficial I /4 to % is not always blood-soaked 
as in the case illustrated in Figs. 2 and 3. Second, there is a signifi- 
cant variation in the evidences of secretory activity in the gland cells. 
In Case 1 (twenty-eighth day) the general appearance of the mucous 
membrane is progravid (Fig. 1-A). However, the gland cells lack the 
characteristic blebs usually seen in the progravid stage and contain 
little glycogen. The abundant secretion in the gland lumina demon- 
strates the antecedent activity. The reduction in glandnlar activity 
may be interpreted as evidence of the “failure” of the corpus luteum 
which, in this alcohol fixed material, had highly vacuolated granulosa 
lutein cells. There are various other evidences of impending men- 
struation in this specimen, yet there are only a few small hemorrhagic 
spots, probably due to trauma (we are dealing here with a defunda- 
tion). In the light of Case 2, we may say that this is an instance in 
which the stimulus to secretion ceased before the bleeding into the 
lumen began. Case 2 (Fig. 2) was removed less than eight hours after 
the onset of bleeding and likewise has little evidence of secretory ac- 
tivity although in some areas there has been, as yet, no extravasation. 
The same is true of Cases 3 and 7 which, like Case 2, have abundant 
evidence of a preceding pseudopregnancy. Contrariwise, the other 
three eases from the first day (Cases 4, 5, 6 ) have many gland cells of 
the progravid type and contain more glycogen than Cases 2, 3, and 7. 
In Case 4, two mitoses in superficial stroma cells ivere also found. In 
other words, there is sometimes evidence of corpus luteum acthdty 
after menstruation has begnn. The second day cases present similar 
but less extreme differences. The obvious explanation of all this is that 
bleeding is the most stable of these recurrent phenomena, that the 
stimulus to secretory activity from the ovary ceases sooner in some 
cases than in others with reference to the onset of bleeding, and that 
the vascnlar changes leading to extravasation are not controlled 
the follicnlar apparatus. Conversely there are instances of clinically 
tj’pical menstruation in the absence of a corpus luteum (p. 627) . That 
the “failure” of the latter “causes” menstruation is by no means es- 
tablished. To be sure the surgical removal of the corpus luteum in 
women is usuallj^' followed by uterine bleeding (see Watrin, 1924), 
but we must insist that all extravasation of blood in the mucous mem- 
brane is not menstruation. Thus there is good evidence in primates 
of a normal intermenstrual hemori'hage (for this literature, see 
Schroeder, 1928, Simpson and Evans, 1928, and Hartman, 1929b) and 
of an implantation hemorrhage, the “placental sign” of Long and 
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Evans (1920), wliicli Hartman (1929a) lias demonstrated m the 
macaque. Furthermore, a flow resembling menstruation may folloiv a 
series o£ folliculine administrations in women (Bronha and Simmonnet, 
1926) and this even in spayed monkeys (Allen, 1928), although in the 
latter ease, the full progravid development of the uteims had not been 
previously attained. As 5'et we know practically nothing of the jihysi- 
ologic or histologic differences hetiveen these types of bleeding. On 
the other hand, it will be recalled that Kellei’ and Sehiekele (1911) 
reported “premenstrual” mneons membranes removed immediately 
after menstruation and that Joachimovitz (1928) had similai cases. 
It is possible then to find in addition to the ideal cases-. (1) Cases 
where bleeding occurred at the expected time altliough no corpus 
Intenm was formed 5 (2) cases in wbicli the corpus luteum had hegnn 
to “fail” before the onset of bleeding; (3) cases in which the activity 
of the corpus Intenm persisted after bleeding had begnn.’^' 

All these types are associated with variations in the appearance of 
the mneons membrane. To dismiss them as “abnormal” or “atypi- 
cal” would be a convenience no doubt for pedagogic presentation, hut 
progress toward onr only goal, the truth, calls for the following of 
every clue. These “irregularities” all point toward the relative in- 
dependence from the ovary of the vascular control of the uterus and 
I am convinced that onr understanding of the physiology of menstru- 
ation will be furthered by working on tliis hypothesis. Obviously, tlie 
first step must be a detailed study of the cyclic changes in the vascular 
system of the uterus. 


VAKIABiniTY IN DIFFERENT REGIONS OP THE SAME UTERUS 


At all stages of the cycle, it is possible to find regional valuations in 
the degree of development of the mneons membrane of the corpus 
uteri, but I have found nothing corresponding to the placental sites 
described by Heape (1894) and van Herwerden (1906) in monkeys. 
Joachimovitz (1928) mentions variability and states tliat the median 
regions of the dorsal and ventral walls undergo the most marked pro- 
gravid development, hut this simply means that it is less at the lateral 
angles and in the depths of the fundus. In all our menstruating speci- 
mens the process has gone farther in some regions of the corpus uteri 
than in others, and one may meet with such extreme differences as 
are shown in Fig. 2 (cf. Selciba, 1923, and Meyer-Rnegg, 1926, for 
similar cases). Even on the second day one may find some areas 
where the surface epithelium is still intact. In one fourth day case 


the above was written. I have Itiiled a macaque on the third dav of a flnw 
Which be^an twenty-five davs after the nrevimi^ hup an/f i ^ 

which "was 2-3 mm. in tiiiclcness, had sufCevetl but little insjc ^ naernbrane 

IMS— 1 

loss during a flow as well as for instances of nrogravid slight 

postmenstrually. iui>i.aiices oi progra\ la g-Jands and aijundant glycogen 
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there are ali stages from superficial degeneration (depths of fundus, 
Fig. 5) to almost complete destruction (Fig. 5|i) and on to reepitheli- 
zation (Fig. 4). Case 15 (fifth day) presents similar variability, and 
various stages of repair are to be seen. We are dealing perhaps with 
differences in response of different vascular areas as is suggested by 
the observations of ]\Iarkee (1929). He obtained convincing evidence 
that rhythmic vascular changes in isolated bits of uterine mucous 
membrane are not controlled by the nervous system but by a hormone 
and found that two pieces transplanted to the same eye usually have 
different rhjffhms. It may be then, that there is a degree of physio- 
logic isolation of certain regions in the intact uterus so that they 
respond differently to a given stimulus (ef. Fig. 3). 

SUMMARY 

Tissue Loss Folloiving Pseudopregnancx }. — The premenstrual invasion 
b 5 ^ leueocjdes is followed by a reduction of nearly 50 jier cent in the 
thickness of the mucous membrane (Fig. 1). This precedes extravasa- 
tion and desquamation. It invotyes a discliarge of the dilated glands 
and of edema fluid and is ascribed to the relaxation of the myometrium. 
The dilatation of the previously virtual uterine lumen with fluid con- 
tributes progressivelj^ to the stretching of its lining. Another factor 
in involution is the I'eduetion in the size of the gland cells (Figs. 9 
to 12). 

After extravasation the loss of tissue involves part of the spongy 
zone. The remainder of the mucous membrane comes to resemble 
superficially the basal zone of progravid stages. It is essential thei'e- 
fore to follow the boundary between spongy and basal zones through- 
out the menstrual period. The form of the spiral arteries is of no 
value for this, and gland form is not Avholly aderjuate. The reticular 
frameu'ork of the basal zone remains denser than that of the spongy 
zone (Fig. 4), and since it is possible to recognize both zones beneath 
newly forming surface epithelium, it is concluded that the entire 
spongy zone is not always lost. All loose tissue on the surface of the 
menstruating uterus is not neeessaidly lost (Fig, 8). 

Variability and- Its Significance . — In specimens from the first day, 
the gland cells show great variability in the degree of involution. The 
explanation offered is that in some cases the stimulus to seeretoiy 
activity from the ovar3^ continues longer than in others with reference 
to the onset of the vascular changes that result in extravasation. That 
is, corpus luteum activity may cease before or pei’.sist after bleeding 
has begun. In these cases then, as in cases of menstruation without 
preceding omilation (p. 626), we have evidence that the contiol of 
the vascular apparatus is independent of the c^'clic ovarian chaiiges. 
The cessation of menstruation after complete ovariotonij' is explained 
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as due to the insusceptibility of a mucous membrane which has become 
anemic or atrophic. 

Variability in different regions of the same mucous membrane is a 
constant feature during menstruation as well as at other stages of 
the cycle. In the later stages of the flow, it is as real although not so 
striking as it usually is on the first day (cf. Figs. 2 and 5). The varia- 
bility involves the time and extent of extravasation and extent of 
tissue loss. This indicates a certain independence of the various ter- 
minal branches of the arterial tree. 
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SOME FUNCTIONAL CRITERIA OF NORMAL PRBGNANCY^t 

By Allan Winter. Rowe, Ph.D., Boston, Mass. 

(From the Evaiie Memorial) 

OOME ten j’^ears ago, the author and his associates began a study of 
certain phases of the metabolism in normal pregnancy as a basis 
for later investigations of the toxemias, a method of approach that 
had already yielded concrete i-csults in another field.^ While there 
was a scattered literature, the eaidier lack of accurate methods for the 
analj^sis of the urine, of the blood, and the determination of other ob- 
jective data had led to contradictory reports and thus failed to estab- 
lish authoritative eiiteria. It Avas patent at the outset that single 
measurements on isolated cases Avould fall far short of the significance 
attaching to continuous studies both ante- and postpartum on the same 
individual. The adoption of this procedure added materially to the 
labor immL’-ed aud to the difficulties of performance, as the element 
of sustained cooperation by the patients assumed a dominant role. 
The advantages were more than compensatory, however, and the work 
has been carried out on this basis. 

For the purposes of the entme program of investigation, subjects 
for study were di*awn from Uvo independent and sharply differenti- 
ated sources. Group I was recruited primai'ily from the patients re- 
porting to the prenatal clinic of the Robinson Memorial, supplemented 
by a fcAV volunteers drawn from jirivate sources. The Avomen of this 
group wei’e all liAung in their CAAm homes under no dietaiy or other 
special eontz’ol, their pregnancies taking place under the conditions of 
their indmdual habit of life. 

Groups II and III, on the other hand, Avere patients selected from 
the inmates of tAVO nui’sing homes for unmarried mothers. Here the 
conditions were diametricallj^ opposite as the individuals Avere under 
constant dietary and hygienic control, in short, living under uniform 
standard conditions and folloAA'ing a regimen largely foreign to their 
usual practice. Further, in this group, there Avas a psjmliic factor Avith 
a number of the eases arising from the conditions of the pregnancy. 
Normal healthy individuals Avere selected initially and only those re- 
tained Avho maintained this condition throughout the period of study. 
The elimination of those Avho developed apparent abnormality and the 
defection of the much larger group Avhose interest Avaned as the study 
progressed has limited in a most material Avay the number of com- 
pleted eases. Considerably more than 200 patients Avere at least par- 

*This is Number 8 in a series of -papers on the Metabolism In Pregnancy. 

fPresented, in part, at the Annual Meeting of the American Physiological Society, 
Chicago, 111., April. 1930. 
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tially studied, to yield tlie series of 77 tliat forms tlie liasm of these 
reports. The actual composition of the group and certain descnptiTe 
details can be most compactly presented in tabular form. 

CoMPOsmoN OP Series 


Table I. 


DATUM 


Number of Cases 

( Higlx (yi'.) 

Age ^Low (yr.) 

(Average (yr.) 

(High 

Parity < Low 

(Average 

Weehs of Study; 

(High 

Antepartum < Low 

(Average 


Postpartum 


High 

Low 

Average 


GROUP 


total 
OB AVERAGE 


BS 

21 

31 

77 

37 

40 

28 

40 

18 

13 

14 

13 

S8 

18 

19 

02 

6 

2 

2 


1 

1 

1 


S.4 

1+ 

1+ 


34 

IS 

25 

34 

11 

4 

6 

4 


8 

14 

15 

10 

10 

30 


1 

2 

5 


2 

6 

14 

8 


The only point of remark is the large number of young mothers; 
this depends, naturally, on the source from which so large a part of 
the group was drawn. In another study, embracing several hundred 
patients, the average age was twenty-seven. On the basis of compari- 
sons between the younger and older in the present group, the figures 
here presented may he regarded as truly representative. 

Many of the results of this study have already been presented in 
detail elsewhere in the literature,* and reference is made to these pa- 
pers for methods and similar data. The present communication sum- 
marizes them, offering in compact form a pattem of function levels to 
serve as criteria of normality during pregnancy. That this physio- 
logic episode produces a wide variety of changes in the normal non- 
pregnant metabolic levels has long been recognized ; the purpose here 
is to give them arithmetical expression so that real departures from 
the normal levels of pregnancy may be justly evaluated both in direc- 
tion and amount. Postpartum data are included only as they serve as 
a control on the antepartum values. With this introduction, the data 
may be presented without further discussion. 

1. Physical Measurements~As many of the final results depend 
upon, or are correlated with, certain easily obtained biometric magni- 
tudes, these may first he considered. Significant data are collected in 
tabular form. 

These values are foi' magnitudes that remain substantially constant 
throughout the course of the pregnauey. They serve primarily to il- 
lustrate the representative character of the individual variations, and, 


646 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


equallj’’, the excellent degree of correlation between the averages of 
the several series. (Table II.) 

Table II. Physical MEAsuRBiiENTS 



GROUP 



AATJRAGE 

A 

B 


c 

Height 





High (cm.) 175.0 

172.1 


167.4 


Low (cm.) I-IS.O 

147.3 


1.51.8 


Average (cm.) 1S8.8 

160.4 


160.2 

159.8 

Trunk Height 





High (cm.) 8S.0 

91.3 


91.5 


Low (cm.) 79.0 

79.5 


80.6 


Average (cm.) 84.3 

85.1 


85.7 

85.1 

Sitting Height Inde.v, Av.* 0.S31 

0.531 


0.534 

0.532 

♦Dreyer’s’ Sitting Height Prediction 

(V. 1.) 




The observed weight relations constitute 

one of the important bi- 

ometric variables. Certain significant data 

are given in Table III. 

Table III. 

Weight Relations 





GROUP 



DATUSr 

A 

B 

C 

■ AVERAGE 

Av. Observation, A.P. (wk.) 

21 

8 

14 

15 

Gain Per Week 





High (kg.) 

0.74 

1.03 

0.90 

1.03 

Low (kg.) 

0.15 

0.02 

0.15 

0.02 

Average (kg.) 

0.32 

0.52 

0.59 

0.48 

Weiglit, 1 Week A.P. 





High (kg.) 

84.8 

81.2 

87.0 

87.0 

Low (kg.) 

53.4 

48.4 

49.8 

48.4 

Average (kg.) 

67.0 

64.4 

66.8 

66.3 

Weight, P.P. 





High (kg.) 

76.0 

74.6 

74.9 


Low (kg.) 

43.1 

40.4 

43.2 


Average (kg.) 

57.8 

57.1 

57.2 

57.4 

Average Interval (wk.) 

2.0 

3.5 

5.0 

3 5 

Total Loss in Weight (kg.) 

9.2 

7.3 

9.6 

3.9 

Weight of Child 

High (kg.) 

4.32 

4.09 

4.04 

4.32 

Low (kg.) 

2.41 

2.00 

2.38 


Average (kg.) 

3.31 

3.20 

3.28 

3.27 

Net Loss in Weight (kg.) 

5.9 

4.1 

6.3 

5.6 

Weight Deviation, P.P. Average 

+5%. 

41% 

~l^/c 



♦Unequal observation periods. 


The weight one week antepartum has been selected for presentation 
rather than the extrapolated value for the day of deliverjc The gen- 
eral consensus of opinion concedes a slight loss in weight during the 
few days before delivery, although there is a lack of uniformity in the 
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expression of tlie amount and duration of tlie decrement. Tlie present 
figures avoid a controversy not relevant to tlie present tliesis. 

Tlie well recognized increase in weight in excess of that conditioned 
by the growth of the uterus and its contents finds arithmetical expres- 
sion hei-e as does the restoration to substantially normal weight dui’ing 
the postpartum period. Only the sitting height (“trunk leng-th”) 
prediction is used as the chest values are independable, as will be 
shown later. 

The extremes of the growth coefficients, 0.3 kg. and 0.6 kg., may be 
regarded as reasonably representative, both for the group bearing the 
cares of a household during pregnancy, and for that living a moi‘e 
protected life under institutional care. 

As these data ultimately are to serve as criteria for comparison ivith 
toxemic eases, an appreciable number of whom are bedridden and can- 
not be weighed, they may be utilized to develop methods for calcula- 
tion of body Aveight. Some years ago I derived a formula for the 
calculation of body iveight from the girth of the hips at the point of 
maximum circumference, Avhieh took the following form : 

Female body iveight (in grams) = 

1 387 X Q-429 J Hip girth (in cm.) 

This formula was based upon measurements in an erect posture. The 
present study demonstrates that the hip girth standing averages 0.7 
cm. gi'eater than when measured in a recumbent attitude. A correction 
of +0.7 should therefore be added to the latter measurement. Cor- 
relating the observed iveights with those calculated by the above foi‘- 
mula, it can be shoivn that 5 per cent must be added to the usual pre- 
diction to bring over 90 per cent of the calculated values to ivithin 
±10 per cent; the average deviation is 4.2 per cent, of those actually 
measured. As this maximum variation permits of the prediction of 
the basal rate by either the Harris-Beuedict® or Aub-DuBois® equations 
to Avithin ± 5 per cent, it may be regarded as giving a reasonably satis- 
factory approximation. 

Another line of approach comes in the use of the two prediction 
formulas of Dreyer (Z. c.) based respectively on sitting height and 
chest girth. Both AA''ere dcAmloped to define normal criteria for com- 
parison AA'^ith observed values, thus giving an arithmetical expression 
to degiees of over- and under-Aimigiit; they naturally Avere derried 
from individuals of normal body configuration. As the sitting height 
remains practically unchanged duiing pregnancy, the deviations from 
prediction pi’oduced by the Aveight increment sIioaa’' a progressiA''e up- 
ward trend. The chest gix-th, on the other hand, increases with in- 
crement of adipose, and, as these experiences have demonstrated, at a 
more rapid rate than does the weight. Further, the individual departs 
more and more from normal habitus, and thus a negative deviation is 
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produced. To illustrate, from the data, a pregnant woman weighing 
63.3 kg. is +26 per cent above prediction from her sitting height of 
82 cm. and - 22 per cent beloAv from her chest girth of 82 cm. The 
algebraic mean of these two observations is + 2 per cent, an entirely 
satisfactory calculation. The algebraic mean of these two predictions, 
as with the modified hip fonnula, shows over 90 per cent which will 
give values within the pennissible limits of ± 10 per cent. This study 
has shown, further, that the chest measure in a recumbent posture is 
0.8 cm. greater than with the ei-eet subject from which Dreyer’s values 
are derived. The correction then is - 0.8 cm. There remains but one 
other point to be considered. In the paper already cited^ the author 
has shown that the sitting height in the recumbent female can be 
secured bj'' adding 1.1 cm. to the length from perineum to the vertex, 
as measured in a recumbent position Avith special calipers. 

2. Urine Examination . — Only twenty-foui*-hour collections were ex- 
amined. These AAmre kept over toluene at Ioav temperatures during col- 
lection and analyzed Avithin a fcAV hours (usually less than three) after 
completion. The significant results are reported in Table IV. 


Tabue IV. TJranalysis 


DATUM 


PARTUM 

ante- post- 

Volume 

(c.c.) 

1680 

1260 

Specific grarity 


1.0170 

1.0187 

Albumin 

(+) 

26.0% 

22.0% 

Sugar 

(+) 

35.0% 

42.0% 

Indican (increased) 

12.0% 

20.0% 

‘ ‘ Urobilinogen ’ 

(+) 

1.2% 

0 

Total acid (e.e. 

N/10 acid) 

580.0 

570.0 


NaCl 

P=0, 

Total nitrogen 


(gni.) 

(gm-) 

(gm.) 

(%) 


Urea nitrogen 
Uric acid nitrogen (%) 
Creatinin nitrogen (%) 
Ammonia nitrogen (%) 
Residual nitrogen (%) 
Casts (+) 

Leucocytes (increased) 


10.23 

1.74 

8.03 

79.6% 

2 . 8 % 

4.7% 

5.0% 

7.9% 

9.0% 

0 . 6 % 


8.66 

2.03 

8.04 
80.8% 

1.9% 

4.2% 

5.1% 

8 . 0 % 

3.0% 

1 . 0 % 


Although all the data Avere analyzed initiall)^ from the chronologic 
standpoint, ordy averages are reported here as the Aveekly and monthly 
averages failed to disclose any A’^ariations suggestwe of significant 
trends. 

The increased urine volume during pregnancy is well defined. It 
should not be forgotten, hoAvever, that another and special channel of 
water elimination is dcAmloped in the postpartum pei’iod, and that the 
fluid output from these two sources definitely exceeds that from the 
kidneys antepartum. The specific graA'ity shoAvs a slight upAvard tend- 
ency after delivery, conditioning a partial compensation for the smaller 
volume. General elimination is ample throughout. Albumin as recorded 
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implies only very sliglit traces at the borderline of detection by both 
the heat and acetic acid, and the cold nitric acid contact tests. There 
is an almost equal incidence postpartum. Sugar (glucose) was demon- 
strated in OYer one-tbird of the urines examined antepartum, and lac- 
tose was present in two-fifths of those of the second period. The first 
value is materially higher than the usual record. The whole question 
has already been discussed at length elsewhere""® ; intermittent glyco- 
suria is probably a feature of the majority of pregnancies and comes 
more frequently in record Avhere conseentive studies are made on the 
indmdnal. In only 18 per cent of the patients in this series did it 
recur with any degree of frequency and niauj’’ of these demonstrated 
repeated aglycosurie intervals. Prior to the last week antepartum, 
when it is well known that lactose begins to appear, the sugar was 
proved to be glucose. The patients were not diabetic. Piscussiou of 
this question can find no place in the present report; the facts are 
recorded. '‘Increased” indican appeared in an appreciable number 
of urines both ante- and postpartum though nearly twice as frequently 
in the latter period. The significance is not great and is chiefly an 
index of the care given to the bowels. “Urobilinogen” is reported as 
it has been demonstrated by me’ that in the urine of pituitaiy eases 
there is frequently found a substance that responds positively to the 
Ehrlich reagent.® With the present-day tendency to regard pituitary 
activity as a dominant factor in the regulation of pregnancy, this 
figure is of interest. Tlie positive eases recorded showed no more than 
traces, and these only in urines of the last ten days antepartum. The 
frequency of occurrence in established pituitary eases ranges from 21 
per cent in bilobar failure to 71 per cent in hyperactivity of both 
lobes.® The figures from the pregnant urines are not impressive as 
suggesting any marked overaetivity of the hypophysis. . 

The acid elimination, calculated from the titra table acidity plus the 
acid equivalent of the ammonia excretion, is practically constant 
throughout and within the conventional normal range. The chloride 
elimination (arbitrarily reported as NaCl as a rough measure of fixed 
alkali output) antepaidum is normal and falls off in the second period. 
Some chloride, however, is eliminated in the millc though not enough 
to account for the difference. The total nitrogen fortuitously shows 
the same level in both periods, both being above a maintenance level. 
That protein storage occui’S antepartum is well known, and, in the 
period following deliveiy, the breast milk accounts for a nitrogen 
elimination of sigmificant proportions. Urea nitrogen shows the recog- 
nized depression antepartum, which, however, is also observed in the 
second period as well. Uric acid is absolutely high and falls after con- 
finement. The ammonia in both periods is relatively Ilia’ll though yet 
within the normal range. There is a slight falling off of the creatinin 
output in the postpartum interval for which the milk eontenU” fails to 
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account. The residual nitrog’en values exhibit an upward trend but 
are within the conventional limits of nonnal variation. This fraction 
even more than the ammonia seems to he responsible for the lower 
urea values, an observation not wholly in accord with the usual report. 
The transformation of urea to ammonia after voiding- may be a factor 
here. 

The report of casts rests upon the ohservation of an occasional 
hyaline cylinder ; in a few instances, an increase of leueoc^vtes was 
observed in the sediments of urines voided within a feiv days prior 
to delivei-jL 

Broadlj’- speaking-, the albumin, sugar, volume, and the urea and 
uric acid nitrogen percentages are the only data departing materially 
from the accepted norms, and, CA’en here, the degree of the drtergence 
is imriable. 

3. Blood Chemistry . — As the urine derives from the blood, examina- 
tion of the amounts of the constituents of the latter are of basic in- 
terest. It must not be ignored, however, that the urtne is an end-result 
of the summation of a progression of variables and insusceptible of 
significant change after it enters the bladder. The blood, on the other 
hand, is under the constant influence of a large number of regulating 
mechanisms of which elimination by the kidneys is one, and that these 
operate to maintain a eonstaucy of composition for Avhicli the urine 
has no equivalent mechanism. "With urea nitrogen forming from 40 
to 50 per cent of the blood nonprotein nitrogen, it constitutes more 
nearly 85 per cent in the urine partition. An eAmn more striking lack 
of correlation is shown by the residual fractions, but tbe composite 
character of these moieties make this the less significant. 


Table V. Blood Chemistry 


PARTUM 

ANTE- POST- 

Nonprotein nitrogen (mg.) 

25.0 

32.0 

Urea nitrogen (mg.) 

12.0 

16.0 

Urea nitrogen (% of NPN) 

48% 

50% 

Uric aeid 

3.3 

3.7 

Creatinin 

1.5 

1.5 

Residual nitrogen 

11.3 

14.2 

Sugar 

83.0 

94.0 

Cholesterol 

177.0 

157.0 


Of the large number of known constituents of the blood for which 
exist reliable quantitative methods of estimation, but a few have been 
studied. This has been conditioned, as hai’e tlie other compromises in 
this study, by the basic necessity of maintaining tbe eontinitons coop- 
eration of the individual patient. Repeated venipuncture alone has 
depleted materially the tale of those starting as subjects of tins study, 
and bad a fear of exsangviination arisen in tbe minds of the faithful, 
the number of completed cases Avould have been still further dimin- 
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isliod. It is unnecessary to cIavcII on this topic; those ndio have at- 
tempted continuous studies ivill appreciate the cogency of the reasons; 

The data secured are giren in Table V. Again only averages are 
presented as in the main the detailed analysis failed to uncover sug- 
gestive trends. 

The lowered value for nonprotein nitrogen so frequently recorded 
by others is again remarked in this sei’ies. A prompt return to moie 
normal levels characterizes the postpartum obsexwations. 

The urea figures show the same general relationship, hut the lower 
antepartum values are yet a larger part of the total nonprotein nitro- 
gen than is the report from certain other sources.^^ No patent ex- 
planation of the contradiction is forthcoming; the matter has already 
been discussed elsewhere in detail.-"'’ 

Most recently, through the courtesy of my associate, Dr, Jl. S. Hunt, 
a series of independent observations has been made, and the average 
value of these (nonprotein nitrogen 27 mg. ; ui’ea nitrogen 12 nig*, or 
44.4 per cent) compares satisfactorily with the values here recorded. 

Uric acid was determined throughout by the Folin-Wu’^- procedure 
in order that the values should he mutually comparable. The two 
averages are nonnal, that antepartum being somewhat the lower. This 
is possibly interesting in connection with the fact earlier recorded, that 
the urine uric acid during the first period was 50 per cent gTeater than 
during the second where higher blood uric acid levels prevailed. The 
hydremia, well established as a feature of normal pregnancy, should 
account, in part at least, for all of the lower antepartum figures. The 
percentile differences of the several increments preclude the accept- 
ance of this as the sole agent. Creathnn is normal thronghont, a fact 
to be predicted from the relative invariability of this component. The 
anteiiartum residual nitrogen is frankly low, the usually accepted nor- 
mal being 15 ±2 mg. Parenthetically, this observation bears directly 
on the question of the blood urea percentage. In the present seines, 
the data do not warrant the intei-pretation that the residual fraction 
is increased at the expense of the urea moiety. It increases to within 
the noimial range after delivery. The low blood sugars antepartum, 
also by the earlier Polin~Wn"® method, are still within the normal 
range. They are significant only in contrast to the higher value estab- 
lished after the termination of the preg*naney. 

Blood cholesterol, as has been remarked hy others, shows a real in- 
crease above normal levels in the antepartum period, especially if al- 
lowance be made for the hydremia, and recedes to the normal after 
deliveiy. This is one blood constituent that may shoiv some slight 
time influence. In this series, about half of the cases showed a pro- 
gressive upxvard trend, the remainder being dmded equally between 
those exhibiting no difference and those showing a definite decline. ■ 
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No attempt was made to secure sodium chloride values as this sub- 
stance seems to show a relative invariability exceeded by but few of 
the blood components. It is to be regretted that studies could not be 
made on the other lipoids, the mineral constituents, and the acetone 
bodies. Certain of these will be made the subject of future investiga- 
tions. Plass^^ and his associates, among others, have demonstrated the 
variations in the several protein fractions in a most comprehensive 
manner. 

4. Blood Morphology . — No definite trends were disclosed by chrono- 
logic analj^sis, and consequently’’ the data are presented as averages 
for the ante- and postpartum periods. The significant figures are col- 
lected in tabular form. 


Table VI. Blood Morpiiology 


DATUSr 

ANTE- 

PARTUM 

POST- 

Hemoglobin 

6C% 

73% 

Erythrocytes 

4,140,000 

4,380,000 

Color Index 

O.SO 

0.83 

Leucocytes 

9,680 

7,910 

Polymorphonuclear Neutrophiles 

69% 

59% 

Lymphocytes 

25% 

34% 

Endothelial Leucocytes 

5% 

5% 

Eosinophiles 

1% 

2% 


But few points require comment. The erythrocyte count shows a 
decline antepartum which is of the order of the blood dilution and 
may derive from this well established change. Hemoglobin, on the 
other hand, shows a definitely greater decrement, indicating an abso- 
lute lowering of the blood content of this essential constituent. The 
picture is one of a moderate secondary anemia with lowered color 
index. 


The leucocytes are somewhat increased antepartum, the upward 
tendency gaining greater significance from the opposing influence of 
the hydremia. The differential formula is normal, the blood showing 
a leueoid (adult) type. After delivei’y, the leucocyte count falls to 
more average levels, chiefly at the expense of the neutrophilic elements. 
This conditions a relative increase in the lymphocyte group, thus de- 
tennining a more lymphoid type of blood. 

5. Respiratory Metabolism . — Deviations from the predicted normal 
basal rate have a very real diagnostic significance as the numerous 
publications in recent years bear witness. Further, it has been re- 
ported by a number of investigators that the basal rate increases dur- 
ing pregnancy by an amount well in excess of that conditioned bj'" tiie 
weight increase. The number of individuals reported, however, with 
whom protracted continuous studies have been made, is small- In 
this, as in so many other fields of biology’, a multiplication of coordi- 
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nated measiarements is necessary to absorb individual differences an 
to define the normal zone witli any real certainty. In tbe presen 
study, three wholly independent series were carried out, computed 
separately, and the three curves of change thus defined, compared. 
The slopes were identical in the tivo extreme series, and practically so 
in the third which fell midway between them. The values with Series 
“ A from women who came for the test from their homes to the hos- 
pital, averaged 6 per cent higher than in Series “C,” where the ma- 
chine was carried to the patient in the bed in which she had slept, and 
who frequently was awakened from sleep to prepare for the measure- 
ment. The subjects in Series “B,” whose curve defines the mean 
position, were moved from one to another room in the same bufiding. 
It is felt that these differences in procedure may well explain the 
numerical differences in the rate. Incidentally, these several^ pro- 
cedures define the extremes of practice. For the sake of convenience, 
the average values have been computed and reduced to tabular form. 
It will be understood that the two sets of limiting values are respec- 
tively 3 per cent above and below those given in Table VII. For pos- 
sible convenience to the user, the figwres postpartum are included. The 
comment on the first part of the curve is equally applicable to the 
second, with the exception that but one measurement was made on the 
patients in Series “A,” and that immediately pidor to their discharge 
from the hospital where they had been confined. The shaiq) drop in 
the rate showing a maximum depression between the third and fifth 
weeks postpartum with speedy restoration to a substantially normal 
level seems to be characteristic. All the deviations as recorded are 
the means of these indicated by the Harris-Benedict'' and Aub-DuBois® 
predictions. 


Table VII. Progressive Change in Basal Metabolic Rate 


Weeks 

24 21 18 

15 

12 

9 

(5 

3 

0 

A.P. 

Deviation 

-8% -6% '5% 

-3% 

-1% 

±0% 

+ 2% 

+ 3% 

+5%) 

P.P. 


-4% 

-4% 

. -5% 

-12% 

-12% 

- 


Table Till. Physical Data from Basal Rate 


PATUM 

PARTmi 


ANTE- 

POST- 

Pnise 

78 

67 

Respiration 

17 

17 

Ternperature 

Blood Pressure: 

98.1° 

97.8° 

Systolic 

108 

112 

Diastolic 

67 

70 


The curve is not carried beyond the beginning of the twenty-fourth 
week antepartum as the number of observations is too few to give con- 
fidence in the trend of the curve. It is seemingly rectilinear up to the 
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thirtieth ireek, and sucli an assiunption, in the study of early eases 
could not lead to gToss error. The extrapolated magnitudes, further 
are of the older of those recorded in a group of patients referred for 
diagnostic study (amenorrhea) and subsequently proved to he pregnant. 

A basal rate report is wholly incomplete and may be seriously mis- 
leading -whieh does not include the data on pulse and respiration rates, 
body temperatures, and blood pressures recorded at the time of the basal 
measuremeut. Those resulting from this investigation are collected as 
averages in Table VIII. 

The pulse rates before delivery arc somewhat high; they sink to nor- 
mal in the postpartum interval. The respiration frequencies are un- 
changed. The tempei-ature is 0.3° higher antepartum than that after 


-/o 


.0 
0 

^ -/^i 

Q 

.0 

I 


-JO 


JDe: v/oC /on ofL. u/7^ \/o/iy /n e 
c/ur/ne^ Che Jotyns'e oA T^eynoncy 
/rorn A/or/na/ p^/-ec//c C/on hosec/ 



on J/ 

CC//)^ / 

^e/<^n i 


ye/-) 

y 



) 






no Vo A 

/rrj g __ 



/ 







c/ 









^6 ^2 /8 /O 

Weeks AnCepartum 

Fig. 1. 


confinement. Pregnancy normally pi’oduces a lowering of the blood 
pressure; this exhibits an upwai’d tendency postpartum, but, within 
the time limits of this study, fails to reach the conventional normal level. 

6. Vital Capacity . — This datum, usually so designated, but more 
properly reported as Lung Voliune as it represents the maxinuun 
amount of air that can be expelled after deep inspiration, is peculiarly 
susceptible to the degree of the patient’s cooperation. That it shows 
a progressive upward tendency during’ pregnancy has already been 
recorded, and that in spite of the fact that the growing uterus would 
seem to exercise an opposing influence tending’ to determine a decre- 
ment. The present figTires are wholly confirmatoiw. As the absolute 
value depends upon the size of the individual, relative values have a 
more general application. Using the Dreyer' correlation with sitting 
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teigM (those with weight aud with ehest girth are mdependahle for 
present purposes), the variations observed may most easily be presente 


in graphic form. 

While the increment is continuous, in this series at least, the co- 
efficient of increase falls off in the last ten weeks. Further,^ com- 
pared with the far from exacting standard of Dreyer's “B” Class, at 
no time do the patients reach the level of prediction. The influence 
on this test of the degnee of cooperation is undoubtedly one subversive 
factor. The figures may be regarded as typical for the group here 


represented. 

7. Alveolar Carbon Bioxide.—li has been a recognized fact for some 
time that the tensions of the alveolar carbon dioxide are depressed to 
levels ordinarily associated with acidosis. The present data offer no 
exception to this generalization. They can be presented most simply 
in graphic form. 



Pig. 2. — Tensions of alveolar carbon dioxide (arterial) in millimeters of mercury both 

ante- and postpartum.* 

8. Galactose Tolerance . — ^During the past few years, I have published 
a series of papers on certain phases of the metabolism of galaetose."^® 
Brief!}'’, it may be stated that during the prepuberal period an oral 
dose of 20 gm. of this sugar will produce a brief, slight galactosuria, 
while a 10-gin. test meal yields wholly negative results. With the 
onset of menstruation, the assimilation limit rises, and in the course 
of a year or even less attains the adult level of 40 gm., which persists 
to the menopause, and possibly beyond. Exception to this is found in 
pregnancy where, following conception, the assimilation limit falls 
and ultimately, at some time prior to delivery, uniformly reaches the 
prepuberal level of 20 gm. For a short time (2 weeks or less) after 
confinement, there is a further decline to 10 gm., probably conditioned 
by the synthetic activity of the mammary glands, and then the toler- 
anee in ses steadily so that usually at the end of six months it is re- 
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Stored to the normal adult level of 40 gm., even though the woman 
may still be lactating. The results of repeated tests on this series are 
given in Table IX. 


Table IX. Galactose Tolerance 


PERIOD 

(months) 

20 GM. 

tolerance level 

30 GM. 

40 GM. 

3 

67% 

33% 

0 

4 

67% 

33% 

0 

5 

63% 

37% 

0 

6 

67% 

33% 

0 

7 

62% 

38% 

0 

8 

S9% 

11% 

0 

9 

100% 

0 

0 



Dcliverj’ 


1* 

100% 

0 

0 

2 

73% 

27% 

0 

3 

100% 

0 

0 

4 

67% 

33%, 

0 

5 

25% 

75% 

0 

6 

0 

50%, 

50%, 

Over 6 

0 

0 

100%, 


*Third and fourth weeks only. 


But little comment is neces.sary. Patently, as early as the third 
month the majority of the eases show a tolerance depressed to the 
terminal level. This proportion continues through the greater part of 
the antepartum period, and only at the very end is the lowest figure 
(20 gm.) shown uniformly by all. Similarly, after delivery there is a 
gradual rise, scarcely of significant proportions during the first three 
months, but increasing steadily thereafter so that in this series, after 
six months liave elapsed, all have returned to the normal adult level, 
irrespective of the mammary status. The figures of Table IX define 
criteria for nonnal performance with such definition as the test allows. 

Certain other special obseiwations were made with this series, but 
they haAm been, or Avill be, discussed elseAvhere and are not an integral 
part of the pi’esent inAmstigation. 

The data giA'en here define representatiA^e A'alues for a Avariety of 
objectiAm measurements in normal pregnancy. Many are in close agree- 
ment Avith similar data derWed from the study of Avomen in a state 
of sexual rest ; other manifest Avhat can only be interpreted as changes 
incident to the special physiologic .status. Combined, they define noi- 
mal criteria for use in the study of disease conditions Avhich maj he 


engendered or complicated bj^ pregnancy. 
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The authors liave injected aseptic pus intravenously in cases of puerperal sepsis, 
and maintain there is no danger in this procedure. They have never observed 
embolism or anaphylaxis. The utilization of aseptic pus for postpartum and post- 
abortal infections is not new but the intravenous route is a new departure. The 
latter method is more rapid, more energetic, and more efficacious. The procedure 
may be employed prophylactically with great benefit. The action of aseptic pus 
is purely transitory and all it does is to add deficient ferments. Hence the treat- 
ment must be continued for a long time with regularity not only until all local 
and general signs and symptoms have disappeared but even afterward. With this 
treatment Other forms of therapy should be combined. In very severe cases the 
abscLs”^ treatment is enhanced by the production of a .fixation 
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EFFECTS OF EXPERIMENTAL TORSION OF UTERUS ON THE 
VESSELS OF PARAMETRIUM AND CONTIGUOUS TISSUES 

By John Osborn Pobak, M.D., and Vincent P. Mazzola, M.D., 

Brooklyn, N. Y. 

(From the Department of Ohstetrics and Gynecology of the Long Island 

College Hospital) 

C linically it is Avell knoYm, that patients with a history of infec- 
tion during the puerpeiduni show marked pelvic varicosities. This 
can be explained by the end-results of an exudate which nature has 
healed by the formation of sear tissue. The arteries are shrunk, the 
venous circulation is interfered wdth and hence dilatation of veins 
occurs. 



Pig. 1. — ^Showing’ removal of section, of right uterus and hroad iigament in a dog. 

Patients with a grossly negative pelvis giving a history of a previous 
pelvic inflammation complaining of pain in lower abdomen frequently 
show pelvic varicosities. The second group presenting this picture is 
comprised of eases with uterine displacements, tumors, lacerations, 
and pregnancy. The contributing factors in this latter series are 
merely pressure, torsion or interference with the return (venous) cir- 
culation, hence dilatation results. The pelvic vessels become more 
readily dilated because of the anatomical absence of valves. 

658 
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With the elinical xiew in mind, that infection is not the only cause 
for pelvic varicosities, we have attempted to prove experimentally that 
displacement or torsion of uterus thereby interfering with the return 
flow must he considered as factors. For this purpose the following 
experiments were peiformed on dogs. Anatomically dogs have a 
bicomuate uterus fusing in the lower portion. 

"Witli the strictest surgical asepsis and antisepsis a section of the right uterus 
close to the fusion was taken n-ith some of the hroad ligament. The edges were 
approximated with catgut and hemorrhage controlled. The corresponding uterus 



Pif,'. 2. Showing left uterus sutured to fused segment and entire structure twisted 

to left side. 


was then bent and sutured to the fused segment and the entire structure was there- 
fore tnusted to the left side. About three weeks later another celiotomy was per- 
formed and it was grossly observed that the twisted portion was markedly hyper- 
trophied and numerous varicosities were present in the broad Ugament. A partial 
hysterectomy was done and sections were made through the uterus and adjoining 
broad ligament corresponding to the sectioned right uterus removed on previous 
operation. The following were the microscopic findings on both sections: 


Seciwn ihrough ntenis on right side (untorsioned). The endometrial surface is 
smooth consisting of a single layer of columnar epithelium. These cells contain a 
moderate amount of cytoplasm and a nucleus which is pyenotic. Just beneath the 
endometrial lining areas of recent hemorrhage are frequently encounteTed tL 
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Stroma is composed of low connective tissue in wliich are present a moderate number 
of oval cells ndth an occasional small mononuclear Ij-mphoeyte. The gland spaces 
are of the simple tubular variety. They are moderate in number and lined by a 
single layer of columnar epithelium that is actively secreting. The nutrient vessels 
in the stroma are congested. The inner circular muscle coat is well defined. The 



Fig. 3. — Showing segment of torsioned uterus and broad ligament. (Anterior view.) 



Fig. 4. — Showing segment of torsioned uterus and broad ligament, (-■tnterioi \ien.) 

muscle cells are spindle shaped, containing an oval vesicular nucleus. The 
vessels just beneath this layer are numerous and congested. The outer longitu ina 
muscular coat is well defined. The serosa apparentlj' normal. 

Section through the ‘parametrium reveals numerous, large vessels which are con 
gested, suspended in loose connective tissue in which occasional small mononuc ear 
lymphocytes are seen. 
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S„«o. 

of the uterine cavitj. The n g i occasional tubular gland is encountered. 

■t,.. .«d0„,W«l st..o„A 1. tUinned o„, co». 



Fig. 3. — Low power section of normal uterus. 



Pig. C. — ^L.ow power section of torsioned uterus. 

posed of connective tissue and small spindle cells. The blood vessels here are 
numerous and markedly engorged with blood. The inner circular mucosa is markedly 
hypertrophied and hyperplastic. The individual cell is larger and the nucleus takes 
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a slightly deeper stain. ' Numerous congested blood sinuses are present within this 
coat. The blood vessels situated between the inner circular and the outer longi- 
tudinal muscle layers are increased in number and size and all are engorged with 



Fig. 7. — Section of normal uterus, elastic tissue stain. 



Pig. 8. — Section of torsioned uterus, elastic tissue stain. 

blood. The outer longitudinal coat too is hypertrophied and hyperpla 

serosa is slightly edematous. _ . . 

Section through the parametrium reveals a marked increase m t 
blood vessels and the congestion here too is very 'marked. 
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EXPERIMENTAL TORSION OF UTERUS 663 


The characteristic findings -with the Weigert stain reveal an increased amount 
of elastic tissue in all the coats of the uterus ' as well as in the arterioles and 
arteries. The stain is heavier and the fibers are thicker. 



Fig. 9. Low power section of broad ligament, normal side. 



Fig. lO.-Low power section of broad ligament. 


torsioned side. 


SUMMAR 

Scclmis of the torsiotKd side rev« 
hj-pertropUy ot all the several coats 


marked hyperplasia and 
uterus, i.e., endometrial, 
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inuseular and serous. There was a luai-ked increase in the number 
and of the blood vessels. There was also an actual increase in the 
elastic tissue ratio of the blood vessels Avhile the connective tissue 
ratio of the entire organ was grossly increased. 

CONCLUSION 

The above experiments show clearly that displacement of uterus 
causes an increase in size of organ, and in the number and size of 
blood vessels. The apparent interference of return circulation being 
the chief factor. Clinically, fibroids, ovarian cysts, pregnancy, uterine 
displacements, and laceration-s, all predispose to pelvic varicosities. 
Hence interference in the venous flow in the pelvis will cause varicosi- 
ties in the absence of infection. 


Ferrari and Houel: Subtotal Abdominal Hysterectomy and Venous Ligation in 

Puerperal Infection. Areli. franeo-bclges do cliir. 30: 1, 1927. 

In many cases of puerperal infection operative inferferonce is indicated. The 
authors favor the abdominal route because it permits more accurate palpation of 
the pelvic veins, better hemostasis, and the time consumed bj' the operation is 
shortened. Tliey feel that in the majority of these cases subtotal hysterectomy 
is a better procedure tlian removal of the entire uterus. Occasionally where there 
has been a low implantation of the placenta or where tlic cervix is frankly infected 
the latter method may be the procedure of choice. 

Subtotal hysterectomy and venous ligation are indicated where there are, despite 
medical treatment, persistent signs of puerperal infection. However, blood cultures 
must be negative, the test being repeated at least three times before operation 
is undertaken. Tlie pathology present may be cither multiple small abscesses of 
the uterine wall or an infected tlirombophlebitis of the pelvic veins. The thrombosed 
veins ma}^ be felt as cord-like structures in the base of the broad ligaments. Tlie 
clinical onset of thrombophlebitis maj' be following a mild nterine infection which 
may pass unnoticed or clear np rapidly under medic.al treatment; again it maj 
occur following more pronounced uterine infection which clears up only with 
difficulty; or finally it may be associated with a frank uterine infection wliicii 
persists despite treatment. In the first instance ligation of the veins is sufficient, 
and hysterectomy is not indicated; in the second it is questionable whether or not 
hysterectomy should be carried out; while in the third both hysterectomy and 
venous ligation are indicated. 

These authors have operated upon 7 patients. In 2 cases hysterectomj an 
ligation of the common iliac veins was carried out, in 1 the inferior vena cava 
ligated, while in 4 cases the inferior vena cava and the ntero-ovarian veins uere 
ligated. Of the 7 cases, 5 Tecovered. 


Theodore W. Adams. 



TORSION OF UNDISEASED UTERINE ADNEXA IN VIRGINS 

By Ira G. Downer, M.D., F.A.C.S., and Osborne A. Brines, M.S., M.D., 

Detroit, Mich. 

(From the Department of General Surgery and Clinical Pathology, Jefferson Clinic 

and Diagnostic Eospital) 

T he purpose of tliis paper is to consider the twisting of oYidnets 
and ovaries which are othei’wise normal without other coexisting 
pelvic pathology. In order to eliminate all reasonable possibility of 
inflammation it is deemed advisable not to include those cases in which 
the condition has occurred beyond the age of sixteen years. It must 
be realized that coitus introduces the possibility of pelvic infection, 
and there is no assurance of virginity beyond this age. Perhaps we 
should have limited our consideration of eases to those who had not 
reached puberty, because occasionally the state of virginity is termi- 
nated soon after. On the maternity services of two Detroit hospitals 
94 girls sixteen years of age or under were delivered in one year 
(1929) and one of the patients was only eleven years old. During this 
same period of time (one year) the records of the Juvenile Court of 
Detroit show that of tlie 1886 girls sixteen years of age or under ex- 
amined, only 566 or 30 per cent had intact hymens. Schied^ in 1922 
reported having operated upon a fifteen-.year-old patient with pyosal- 
pingitis and another, thirteen years old, with chronic active salpingi- 
tis. Gonorrheal vulvovaginitis in children and young girls is a com- 
mon disease. Married women could not be considered, even if there 
were not the element of pregnancy, because the as.surance of normal 
oviducts in this group is still more remote. 

The twisting of previously diseased tubes and ovaries is not an uncommon oc- 
currence. That complicating hydrosalpinx and ovarian tumors occurs most frequently. 
However, upon eliminating all reasonable possibility of previous pathologic con- 
ditions, the number of reported cases is found to bo very small. A careful search 
of the literature reveals only six eases of twisted otherwise normal fallopian tubes. 
These have been reported by Schwartz, 2 Roster, s Ilansen,^ Rogers, s Darner, « and 
Gabo,7 in girls sixteen, sixteen, fourteen, sixteen, thirteen, and fifteen years of 
age respectively. Two cases of torsion of a normal ovary have been reported by 
Johannsons and Rost,o in patients six years and four mouths old. Ten cases of 
torsion of both tube and ovary without other pathology could be found reported 
by tlie foUowing authors: Wachtelio (2 cases), Reugebauer,ii Smith and Butler, 12 
•Auvray,i3 Cassidy and Rorbury,i-i Munroeis (2 cases), Seheid,iG and Piolle.i? The 
respective ages of tliese patients were four, sLxteen, six, nine, eleven, fourteen, ten, 
eleven, thirteen, and ten years. Perhaps one of the cases reported by Mmirqe 
should not have been admitted because the mass was described as. being the size 
of a lemon or small orange and suggests other pathology. Other articles are, worthy 
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Anspacliia colleeted and reviewed over 80 cases of twisted tubes, both uormal 
and pathologic, mostly in multiparous women, but 13 were classified as virgins. He 
also quoted Heil as having operated upon a patient with twisted “normal” tube, 
but there was a dermoid cyst of the ovary. Cohenw described a ease of twisted 
tube and ovary in a girl of thirteen years of age but the mass was so large that 
ovarian tumor was suspected and this was not ruled out by pathologic examination. 
Schwartzs described an additional case in a patient twenty-two years old. Vigholtzo 
contributed a case of tubal torsion in a seventeen-year-old girl who was probably 
a virgin. Horrissi reported a case of twisted normal ovary in a nineteen-year-old 
virgin. Eeuder’sss article described three cases of tnisted normal tubes in alleged 
virgins between the ages of twenty and twentj-two. Smith and Butlenz abstracted 
the records of 24 previously reported eases of torsion of ovarian tumors in patients 
between the ages of two and fourteen years and wliile this is somewhat beside the 
subject which we are considering, it is interesting because of the age incidence. 
Haultain^s reported a case but the age was not given. Bauer24 described a twisted 
ovary in a thirty-year-old married wmman. Gillies^s mentioned a case of twisted 
tube in a single girl twenty-three years old and Jeffersonso another in a single 



Pig. 1. — Drawing of specimen removed. 


woman thirty-two years of age. Kosters found in the literature eleven cases ot 
torsion of normal tube in nulliparous women, but some were married and others 
were beyond the age requirements of this paper. Caraven^v reviewed the literature 
on this subject in 1927 and included a ease reported by Hussy in 1922 and another 
seen by Kacher and Jeanneney and reported by Auvray in 1926. In these cases 
the adnexa were presumably normal otherwise. 


CASE REPORTS 

Case 1.— (Ho. H-2631.) A girl, aged seven, had always enjoyed good health 
until twenty-four hours before she was admitted to the Clinic complaining of severe 
left lower abdominal pain. The trouble had begun quite suddenly the previous 
morning with upper abdominal pain which radiated to the left lower abdomen. ^ e 
became nauseated and vomited several times during the day and during the nig^ 
and early next morning the pain localized in the lower left abdomen. The 
was constant and at times quite spasmodic. The bowels had been regular an 
there had been no nrinary symptoms. Physical examination showed a paben 
in considerable distress, crying at times with pain. The temperature was 98.6 
and the pulse was 90 per minute. The heart and lungs were normal. The abdomen 
was not distended and the wall was flaccid. There was extreme tenderness over 
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rectus incision. On opening the abdominal caMtj ) ,,eri-'ippcndiccal con- 

of iho nclvis revealed a tumor about tlic size oi a m-ii s 

the distal o ie-tbird of the left tube and left ovary. The mass ivas b ack and 
trai A ed due to the pedicle being twisted. There were five comp etc turns 
Tim Icterus, ’right tube, and right ovary were normal. Upon 

the circulation did not return and removal of the ovary and distal half of the, tube 
was necessary. Appendectomy was performed and the abdomen closed. The patient 

made an uneventful recover}’. 



Fig. 2. — Defoi-mlty ot oviduct tissue due to liomorrluiKc. 


PATHOLOGIC REPORT 

Gross Exavmaiioii . — The specimen is a kidney-shaped piece of tissue, bluish 
black in color, uniformly firm in consistency, measuring 6.0 cm. from pole to pole 
and 4.5 cm. in greatest diameter. The surface is slightly irregular in outline, but 
smooth and glistening without evidence of rupture. The major portion of the mass 
is composed of a markedly enlarged ovary to which, in the "hilus” position, lies 
the distal two-thirds of the fallopian tube measuring 4 cm. in length and 1.4 cm. 
in diameter. The fimbriae are present but markedly swollen and discolored. The 
greatest length of the ovary is G.5 cm. and the greatest diameter 3.1 cm. 

Microscopic Examination.— In the sections of ovary the picture is that of marked 
hemorrhagic extravasation which almost completely destroys the normal tissue 
structure. Occasionally a markedly dilated vessel can bo seen. Tlio tunica and a 
narrow underlying zone of cortex show evidence of pressure atrophy and stretching 
and constitute the only recognizable ovarian tissue ■ remaining. Tlio hemorrhage 
has evidently taken place chiefly in the central portion and by pushing the cortex 
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outward has formed a sac containing partially laked blood in wliicli there is very 
little fixed tissue. In the oviduct the hemorrhage has not been as severe and the 
normal architecture is still recognizable. There is marked deformity, however, 
due to flooding of the tissue with blood. Very little of the discoloration is due to 
necrosis. There is no evidence in any of the sections examined of newgrowth tissue 
or inflammatory reaction. 

ETIOLOGY' 

In coiLsideration of tlie eaibses of tiiboovarian torsion, attention lias 
been called to the fact that the tube and ovary are extremely mobile 
organs, and a normal tube has a tivist of 90° (Darner'"'). The peristal- 
tic action of the surrounding intestines has been blamed as well as the 
changes in the intraabdominal pressure due to coughing, defecation, 
hiccoughing, or trauma to the abdomen (IleiP®). In Rost’s® case the 
child had suffered from marked constipation since birth, evacuation 



Fig. 3. — Extensive hemorrhage in ovarj- causing expansion and stretching of tunica 

and cortex. 


being’ accomplished only after considerable straining, suggesting’ the 
possibility of intraabdominal compression. Constipation also produces 
pelvic congestion. Muscular strain in g’ymnastic exercise has been . 
mentioned in explanation of the etiology. A long’ mesosalpinx prob- 
ably contributes to the ease Avith Avhich tAvisting can occur and 
ThorelC® has called attention to the tortuosity of A^essels in the mesen- 
tery, sugg’esting that the unequal pressure in the arteries and veins 
might cause tudsting. Payr"® exioeriinentally produced torsion of the 
splenic pedicle by altering the Amuous pressure. Sellheim''’^ has ad- 
Amnced the rotation theory bj' AAdiicli A'lseeral torsion is attributed to 
habitual bodj^ motion or sudden external Auolence. Moehring®" states 
that there is both the torsion Aidiicli takes place suddenly and chronic 


rotation Avhich takes a sIoav course, 

Anspach and Norris attach the greatest importance to vulvovaginitis in child- 
hood, flaring up in adolescence and producing an unrecognized early hydrosalpinx. 



DOWKEII AKP BKrXKX; TdU'SIOX OF t^XniSF.ASKO rTKinXIC APXV'.XA (U^O 

tlic tube boinK only opprircnlly norm«!. roporlca a caso of severe widc- 

snread exudative peritonitis oecurriuu in a eliild (ivc years old two weeks a ter a 
severe vulvitis. From tbc peritoneal exud.atc .Sfrcploeoeeus l.eiuolyticus was re- 
covered. The tubes were about one and onc-balt normal si'/.c and were upparentlv 
tbe source of tbc peritonitis, ttm infection bavins extended up tbroiipb tbc uterus. 
Severe Iicniorrliagc info flic tnlic would dc.stroy tbc lii.stopatliologic value.s at tbe 
time of examination of tbe .surgical niatcria'I, rendering a definite .staienicnt a.s 
to inflammation impossitfle. Anspaclr also cites cases of oviduct infection following 
exantbematous diseases. Ilis case of twisted oviduct iu a fourteen-year-old virgin 
showed salpingitis on pathologic examination. Tborek-s described a ease in wiiicb 
tbc patient, fourteen years of age. had bad an attack of measles and wboojnng 
cough two years previously with abdominal pain al that time. ’1 bo pathologic 
diagnosis was ebronie a])pcndieiti.s and .salpingitis and eystie. ovary. 

Tbc right side is more frequently involved, tlabc" called attention to tho right 
pelvic cavity being larger tlian the left, due to eneroacbment of tbc .sigmoid on 



Pig. -1. — Diagram illustrating KUslncr’s Law. Prom KUstner’s original aiticle. 


the left, and as a result, greater movement of llie contents of the right half being 
possible. Besides, lie stales that jieristallic movement is greater in the cecum 
and ileum on the right than in the sigmoid. 'J’hovek-*-' also mention.s tlie possibility 
of chronic appendicitis and resulting adlicsions in the right ])clvis. 

Kiistner's law is frequently referred to. This law, wliieli deals willi the dircofion 
in which ovarian tvmnrs tiri.st when tor.siou oceiins, was .stated liy Kiistnei'-’’’ in 
1891, as follows: “ . . . issually the iicdiclc of llic tumor on the left side is 
tnisted in one diicctioti and a tiinior on the rigJit .side in flic other direction; and 
indeed the pedicle of tho loft tumor is usually rotated in a spiral to the right and 
the pedicle of tho right tiwior is rotated in a spiral toward the left.” TIic law 
is usually accepted as applying to normal uterine adnexa as well as tumors. Tlio 
drawing accompanying Kiistner’s original article (Pig. 4) shows that in applying 
the law it is necessary that the observer stand with tho pedicle pointing toward 
him, and lie must also understand that the direction of rotation is c.xprcsscd in 
terms of his right or loft side and not the patient’s. It seems as though Kiistiier’s 
observation could bo more concisely stated as follows: In torsion of nicrinc adnexa 
twisting on the right side is clochwisc and on the left side, counter-eiochwise, when 
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the ■pedicle points aiuay from the observer. This is tlie position in wliich the surgeon 
would be most likely to observe such pathology. Judging from the reported cases, 
Kiistner's law is usually followed, and was in our case. However, Schwarzwaller 
case was an e.xception and there liave probably been others. As far as we have 
been able to ascertain there were more complete turns in our case than in any 
previously reported. 

This condition occurs niiieh more freqiientlj^ on the right side, whicii 
makes the diffei'ential diagnosis between appendicitis or, in adults, 
tubal pregnancy, almost impossible. 


CONCLUSIONS 

1. An instance of torsion of the adnexa in a seven-year-old girl is 
herewith reported. This ease is especially rare because the left adnexa 
were iuvolyed, whereas in nearly all of the eases previously repoi’ted 
the phenomenon occurred on the right side. There was apparently no 
previous disease of the tuboovaiuan tissue. 

2. A careful review of the literature reveals only eighteen authentic 
eases of torsion of the tube or ovary or both in supposed vii’gins and 
with reasonable assurance that previous or coexisting pelvic pathologj’- 
was absent. 

3. It is never possible, however, to state with complete assurance 
that the adnexa were normal before twisting because the extensive 
hemorrhage, necrosis and infarction which follow twisting would 
obliterate evidence of mild inflammation which might be present. 

4. The nineteen eases (including the present one) which have been 
reported, fall in the following age distribution : one at four months, 
one at four years, and two at six, one at nine two at ten, one at eleven, 
two at thirteen, two at fourteen, one at fifteen, and four at sixteen 
years. 

5. The maximum age limit of virginity was set at sixteen years, in 
order to exclude all possibility of venereal infection. This is doubt- 
less too high and perhaps this review should have admitted only those 
cases where the condition occurred before puberty. Setting the age 
limit at thirteen years instead of sixteen would have reduced the num- 
ber of reported cases from eighteen to eleven, eight of both ovary and 
tube, two of ovary, and only one of torsion of the oviduct. 

6. Twisting invariabh^ occurs from right to left on the right side 
and from left to right on the left side. 

7. Because of the rarity of the condition, a correct preoperative 
diagnosis would be almost impossible. 

8. On account of the more frequent right-sided involvement, the 
incorrect diagnosis of appendicitis rvould usually be made. 
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EIGHT YEARS’ EXPERIENCE WITH ROENTGEN DIAGNOSIS 

IN GYNECOLOGY*-! 

Pnbujioperitoneum ,vnd Lipiodoe jn Piubnc Diagnosis 
Br Irving P, Stein, M.D., P.A.C.S., Ciiicago, Ilu 

(Assoctolc Professor of Ohslctrics and Gynccoiopy, Forth W'cslcrii XJjiivcrsUy 
Medical School, nml Michael Peese Hospital) 

A lthough roentgenography lias been employed in diagnosis in 
/. almost every braneb of medicine and surgoiy, tbe gynecologist 
is about tbe last to appeal to its aid. True, tbo metliods applicable to 
pelvic roentgenography are more complicated than those ordinarily 
used and require tbe cooperation of tbe gynecologist during tbe pro- 
cedures. However, they are methods of precision and accuracy, and 
in questions of doubt or differences of opinion they may be used alone 
01 in combination to idsualize the pelvic vi.scera on tlic roentgen film 
and thus frequently establish tbe diagnosis. The methods are safe 
if ordinary care and sldll ai’e employed and if tbo indications and 
contraindications are carefully observed. In my experience over eight 
years, including over 530 cases of piieumopex'itonenm and over 200 
eases in which lipiodol was used, no accident or complication was 
encountered. As a result of my experience it is my belief that visn- 
ahzatio n of the pelvic viscera by roentgen means is of distinct value 
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to the gynecologist and should find a place in his diagnostic arma- 
mentarium. 

The Rubin test has gained a permanent place in the orderly inves- 
tigation of the childless woman. In addition, its use has been extended 
to transuterine abdominal inflation for diagnostic pneumoperitoneum. 
The demonstration of a subdiaphragmatie meniscus of gas by fluoro- 
scopic or roentgenographic means is positive evidence of tubal per- 
meability, and with larger cpiantities of gas than are needed for the 
patency test, the abdominal and pelvic organs maj^ be visualized. 

When a test for tubal patency is indicated, the method of choice is 
the Rubin test with carbon dioxide under manometrie control. Kymo- 
graphic tracings and fluoroscopy are interesting observations but are 



Pig. 1. — Lipiodol instillation. Patent fallopian tubes. “Pearls” of lipiodol in culdesac 
on right. Tubal sphincters visualized. 

not usualW essential to the test. If unsatisfactory or inconclusive 
results are obtained in testing tubal patency, and when diagnostic 
pelvic roentgenograms are desired, complementary methods employ- 
ing iodized oil and pneumoperitoneum should be used. 

ROENTGENOGRAPHY WITH LIPIODOL USED ALONE 

Iodized oil as a radiopaque medium has been used by many gyne- 
cologists in place of the usual test ivitli gas or air for the determina- 
tion of tubal patency in cases of stei’ility. The chief advantage of 
using this medium is that the filling may be seen flnoroscopieallj'' and 
the results recorded on the roentgen film. “ Spill” is shown immis- 
takably on the fi lm when some of the iodized oil escapes from the free 
fimbriated end of one or both tubes. (Fig, 1.) In the event of uni- 
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lateral “spill,” the patent side is nnctnestionably designated by this 
means. When “spill” is not shown, however, one may not immedi- 
ately conclude that there is an obstruction. This conclusion may only 
be reached after due study of- successive films taken over a period of 
hours or upon repeated tests. If the typical triang’iilar shadow in 
the uterus is obtained and no oil is found in the tubes, there 
is an apparent obstruction at the uterine cornua. Note that the 
term (ippcivcitt is here used, and that the uterine cornua and not the 
itshmus of the tubes is the location of the closure. The closure is 
most often due to contraction or spasm of the circular fibers in the 
uterine horns. This location is not so obvious when lipiodol is used 
alone, but when combined with the use of pneumoperitoneum, it be- 
comes quite clear. The iihenomenon of asynchronous contraction of 
the cornua frequently accounts for unilateral filling of one tube or 
the appearance of the tubal sphincter on one side. Rudolph and Ivj^"^ 
have recently demonstrated the same phenomenon in a study of uter- 
ine contraction in animals. When the uterine cavity is distended 
Avith fluid or gas and pressure is maintained, there is a tendency for 
the uterus to contract doivn ipion its contents. This contraction 
naturally closes the uterine cornua. If the x>ressuro is released some- 
what, relaxation of the uterine muscle folloivs, and the fluid will pass 
through the open fallopian tubes, sometimes both at the same time, 
sometimes each separately ivith a variable time limit between the tivo. 
I have noted cornual eonti’aetion and asynchronous relaxation of the 
uterine horns in a number of cases ndien observing them over a period 
of eighteen to twenty-four hours. 


The routine procedure usually followed when lipiodol is used is to 
instil 5 c.e. of the iodized oil through tlie self-retaining cannula, = the 
patient Ijdng in the dorsal posture. Three films are then taken about 


fii^e minutes apart, usually with change of posture from dorsal to 
partial knee-chest position after tlie first roentgenogram. If one or 
both tubes fail to contain lipiodol, an additional 2 c.c. of lipiodol are 
instilled and another film is taken after twenty minutes. Then the 


cannula is removed or the pressure is somewhat released, and another 
film taken after tiventy minute.s. If filling is still ineompete, addi- 
tional films aie taken later on the same and on the following day (the 
instrument having been removed). When there is no pathologic ob- 
struction present, the eighteen- to tiventy-four-hour film udll usualty 
record intraperitoneal lipiodol in small scattered irregular quantities 
in the vicinity of the distal ends of tlie fallopian tubes or spread 
about the peritoneal cavity. When there is a pathologic closure an 
accumulation of the opaque oil ivill be recorded udiieh remains con- 
stant in location. As was brought out in a previous publication^ on 
tins subject, when the oily medium enters fluid, as in hydrosalpinx or 
encysted or free peritoneal fluid, the oil assumes the form of globules 
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or “pearls.” I have seen the typical “pearl” formation in a number 
of eases of hydrosalpinx which Avere later proved at laparotomy. 

The use of an iodized oil alone as a means of pelvic diagnosis is 
definitely limited to scope. To attempt to diagnose tumors, cysts, and 
tubal pregnancy by this method is apt to lead to error. For intra- 
uterine pregnancy, it is meddlesome, dangerous, and to be avoided, 
as should all other methods of intrauterine instrumentation. Charac- 
teristic alterations in the shape of the filled uterine cavity have led 
many observers to diagnose fibroids, polyps, bieornuate and double 
uteri. This may occasionally be satisfactorily done by taking rpent- 



Figr. 2. — Pregnancy at six weeks. Transabdominal pneumoperitoneum. 

genograms Avith the patient in Amrious postures, but the evidence 
obtained by merely filling the uterus is often incomplete and the 
resulting diagnosis inaccurate. 

PNEUMOPERITONEUM IN PELVIC DIAGNOSIS 

When a liter of COo is introduced into the peritoneal caAuty eithei 
by the transuterine or transabdominal route, and the patient is placed 
in the partial knee-chest posture, as first described by Peterson,^ sat- 
isfactory roentgenograms of the pelAuc Auscera can be obtained. The 
uterus, ovaries, fallopian tubes, and bladder are regularly shoAvn, 
and the round ligaments are sometimes seen. Thus, the presence or 
absence of pelvic viscera Avhen in question, hypoplasia, or any altera- 
tion in their size, shape, or density is demonstrable. Adhesions of the 
viscera to each other or to other organs can be shoAvn unless the ayIio e 
pelvis is obliterated by the inflammatory process. For example, in a 
case of apparent absence of the vagina in a young Avoman of tAventy- 
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tliree years, in whom rectal palpation yielded unsatisfactory findings, 
a transperitoneal pnenmoperitonenm was done and roentgenograms 
were taken. The films disclosed a normal uterus, ovaries, and tubes. 
It was thus clear that tlie vagina was present but undoubtedly oc- 



Eig. 3-A. — Pregnancy at six weeks complicated by dermoid cyst. Transabdominal 

pneumoperitoneum. 









• .. .v' 


• 




Pig. 3-B. — Dermoid cyst removed during pregnancy. 


eluded in early life even tbougb no bistory of vaginitis was obtain- 
able from the patient or her family. At operation for vaginal recon- 
struction a pocket of vaginal mucosa was found about the cervix, and 
following this downward considerable mucosa was uncovered which 
was utilized in restoring the vaginal canal. 
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In the diagnosis of early uterine pregnancy, from five to six.Aveeks 
(Fig. 2), a characteristic pictni-e is obtainahle hy pneumoperitoneum 
and no harm results from the transabdominal inflation. By this means 
intra- and extra-nterine pregnancy, lutein, and other cysts of tlie 
ovary may he graphically differentiated. Small ovarian cysts (under 
12 cm.) can be clearly shown, and frequently the kind of cj^st may he 
directly recognized. In a young woman suffering from severe vomit- 
ing in pregnancy at six weeks, a left-sided cystic swelling was found. 
Transabdominal pneumoperitoneum revealed a pregnancy of six weeks 
complicated by a dermoid cyst. (Fig. 3.) The dermoid was removed 
and pregnaiicj^ continued undisturbed. Because of their increased 
density and smooth capsule, fibroids are usually visualized on the 
roentgenogram. Their size, if not too large, their number and dis- 
tribution can be shown. Small fibroids often present greater diag- 
nostic problems than large ones, and these are easily demonstrable 
by inieumoiieritoneum. When fibroids or cysts are associated with 



Fig. 4. — ^Lipioclol and pneumoperitoneum combined. Uterus, tubes, and ovaries clearly 
visualized. Lipiodol fills uterine cavity and tube lumens. 

early iiregnaucj^, the roentgen film after induction of pneumoperito- 
neum is of great value. The technic and armamentarium® for this 
diagnostic procedure has been preAdou-sly iniblished. 

VISUALIZATION OP THE PELVIC VISCERA WITH LIPIODOL AND PNEUJIO- 

PERITONEUIM 

In many cases of diffieult or doubtful diagnosis, except where lipi- 
odol instillation is contraindicated, such as in bleeding from the 
uterns, pregnancy, infected uteri, virgins, etc., the two methods men- 
tioned above may be combined. By this means the maximum iufoi 
mation concerning the pelvic status ma 3 ’- be recorded on the roent- 
genogram. (Fig. 4.) I have utilized this combination in over ^00 
cases in the past three jmars, and I believe that in properly selected 
cases and with a careful technic it is of greater value than eithei 
method used alone. In some instances lipiodol alone will give all the 
information that is desired; i.e., that the fallopian tubes are patent, 
and that the uterine cavity is normal in shape and size. In many 
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Fi- S-A— Lipioclol instillation. Double voKina. Cannula in each cervical os. Sug- 
“ ° gestivo of double uterus. 



Pig. 5-P. — Lipiodol and pneumoperitoneum. Single septate uterus outlined by the gas 

(same patient as in Fig. S-A.) 


one -nietliod often complements tlie incomplete information obtained 
by tlie otlier, and all of tlie information obtainable is recorded on the 
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roentgen film. For example, in two eases where lipiodol instillation 
gave the same picture ; i.e., that of cornual obstruction, one was shown 
by the addition of pneumoperitoneum to be entirely free from patho- 
logic change, the adnexa being clearly outlined on the film, while the 
other appeared definitely pathologic. The tube and ovary’were mat- 
ted in the latter, the inflammatory damage accounting for the obstruc- 
tion. Without the addition of the pneumoperitoneum, both cases 
might have been diagnosed as pathologic closures. 

Again, in a patient with double vagina and two ora in the cervix, 
lipiodol filled two separate uterine cavities as in double uterus. Pneu- 
moperitoneum revealed a single (fused) septate uterus. (Pig. 5.) 
Similar results obtained with lipiodol alone have been reported as 



r^g'. 6. — Lipiodol and pneumoperitoneum. Arrest of lipiodol in midisthmus of both 
tubes. Left ovarian cyst. Bight adnexa matted. 

double uterus® in the literature. Another case well illustrates the 
value of visualization of the pelvic viscera by the combined method. 
The patient came for a sterility investigation. The only significant 
datum in the history was a suspension operation for retroversion six 
years previously at which time the pelvic organs were found normal. 
Patency test performed with the Rubin apparatus at the ofSce re- 
corded pressures up to 200 mm., with the characteristic kymographic 
tracing of tubal obstruction. A repeated test at the hospital revealed 
the same result; therefore 5 c.e, of lipiodol were instUled into the 
uterus and transabdominal pneumoperitoneum was induced. The films 
(Fig. 6) reveal a normal nterus, apparent matting of the right tube 
and ovary, and a left ovarian cyst about 6 cm. in size. The Lipiodol 
fills the uterine cavity and enters both tubes but is arrested symmet- 
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rically about an inch from each uterine cornu. A series of films 
taken over a period of eighteen hours disclosed that the points of 
obstruction were constant. Tubal obstruction in the midisthmus of 
each tube is visualized here, as well as a left-sided ovarian cyst. 
Both of the above conditions obviously developed as postoperative 
sequellae. Whether the fallopian tubes were suspended by mistake, 
or became adherent at the points of round ligament suspension is a 
matter of speculation. The result was a bilateral tubal occlusion. 
The. lipiodol indicates the points of obstruction. The pneumoperito- 
neum defines the location of the closures and visualizes the compli- 
cating ovarian cyst. 

SUMMARY 

1. As proof of a successful Eubin test the subdiaphragmatic menis- 
cus may be demonstrated fluoroscopically and roentgenographically. 

2. By the use of lipiodol or other radiopaque liquid, the Eubin test 
may be complemented or supplemented and the result recorded on a 
roentgen film. This is of value in recording “spill” in cases of tubal 
patency, in formation of “pearls” in the presence of fluid, and in 
defining points of tubal obstruction. Uterine cavity abnormalities 
may also be recorded. The intrauterine instillation of these substances 
is contraindicated in pregnancy because of the danger of inducing 
abortion. 

3. By the use of pneumoperitoneum and suitabe roentgen technic 
the female pelvic viscera may be clearly visualized on the roentgen 
film. Any condition altering the size, shape, density or relationship 
of these organs, as well as tumors, pregnancy, and adhesions can he 
diagnosed. 

4r. By the use of the two above methods together the maximum 
information concerning the pelvic organs is obtained. The procedure 
is a safe and simple one if ordinary care and sufficient time are em- 
ployed. In my series no accidents or complications have occurred in 
over 530 eases of pneumoperitoneum and 200 cases in which lipiodol 
and pneumoperitoneum were combined. 

5. In settling differences of opinion and as a matter of permanent 
record of the pelvic status, roentgenograms with these methods are 
of great value. 

^ 6.^ Visualization of the pelvic viscera by roentgen methods has a 
distinct value in teaching gynecology. 
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TRATOIATIC SEPARATION OF THE SYj\IPHYSIS PUBIS 
By Ward L. Ekas, M.D., Rochester, N. Y. 

(From ihe Department of Obstetrics and G-pnccoloffy, University of Fochester 
School of Medicine and Dentistry) 

OEPARATION of tlie .s3'mpliysis pubis or rupture of the pubic joint 
occurs iu ijregnant Avomeii as u result of an external injiuy or 
labor. Separation, rarel}' occurs in noip) regnant women, and when it 
docs, it is usually associated with other injuries. It may occur in the 
pregnant woman before, during, or after labor. The majorit}' of eases 
associated with i^regnancj' occur during labor, and are associated ndth 
some operative procedure, although spontaneous rupture maj" occur. 
Separation oecui’s infrequenth' in the pregnant woman according to 
reported cases. 

Braun v Fennvald observed separation of tlie synipJiysis pubis in 1 in 10,000 
deliveries, Schauta, 3 in 30,000, Fritz Kayscr, 3 in 94,000, Morgan, 2 in 87,000, 
and Sloane Maternity, 3 in 4,500. In 1898 Paul Eudeaux collected 98 cases, 
Kehrer collected 100 eases up to 1915. It is estimated as occurring in about 1 out 
of 25,000 cases. Wisliner and Mayer saw 5 postpartum cases in a year and were 
informed of 6 more. They conclude that it is not as rare as suiJposed, but often 
overlooked. 

A closer examination of the literature shows that many of the cases reported 
as rupture of the symphysis pubis are really cases of injury to the back of the 
pelvis as well as the symphysis pubis. Sacral pains are almost always present. 
Surely pain in the sacral region has little to do with rupture of the sjunphysis pubis 
itself, but depends most likely on an injury to the sacro-iliac articulations. Moeltgen 
published a case in which there was a separation of the symphysis xrubis to the 
extent of G or 7 cm. according to the x-ray. Tliis is unthinkable without injury to 
the saerO'iEac articulations. 

From autopsy findings Westerborn found that if the urogenital trigone holds, 
it offers sufficient resistance and there is no separation of the pubic bones. From 
his studies he concludes that a small diastasis of the sjanphysis pubis can take 
place without injury to the sacro-iliac articulations. A separation of 40 to 80 
mm. produces a bad tear in the sacro-iliac articulations. A separation or dissemina- 
tion of the lower anterior part of the saero-iliae articulations up to 10 min. can take 
place without rupture of the interossei ligaments. As long as these strong ligaments 
hold, the joint holds together, and because tliey do so often hold, the diastasis of 
the symphysis pubis seldom becomes great. Wishner and Mayer similarly conclude 
that one or both sacro-iliac joints are involved usually to the extent of tearing of 
the anterior ligament of one or botli sacro-iUacs. 

According to Gallet-Duplessis (1893) a separation of the symphysis of 35 to 
40 mm. can occur without damage other than a trifling separation of the anterior 
ligament of the sacro-iliac articulations. Savor-Kayser and Ohlfeld claim that in 
jury to the sacro-iliac articulations occurs with the least separation of the symphysis 
jjubis. Kehrer claims a separation of 3 to 4 cm. can occur without injury. ^ B. 
Zweifel and Mullerheim state that a separation of 6.5 cm. can occur without injury 
to the sacro-iliac articulations but a separation of 7 cm. produces a tearing of one 
sacro-iUac articulation. 
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The sepavatioA may be consider able, but usually it is not great. Westerborn 
states that it may be from 1 to 7 em. Maisannet had a case with a separation 
of 9 cm. and Lambotte one with a separation of 10 to 12 cm. The separation is 
said to take place between cartilage and bone as in an epiphyseal separation and 
not through the cartilage. Breus and Kolisko assert that the cartilage is always 
torn froin one pubic bone; but this, however, is not confirmed. Guibe found at 
autopsy an example of rupture of the cartilage with pieces adherent to both sides, 
kliirad and Westerborn each published a similar ease. One cannot determine this 
from x-rays, but an operation is necessary to determine the site of separation. 

Traumatic separation of the symphysis pubis may be caused by falls, severe 
strains, and forcible separation of the thighs. Direct, actual force from in front 
and below the symphysis as well as through forcing the pelvis in front in a 
sagittal or oblique direction can cause separation. In horseback riding the ivithers 
of the horse may serve as the separating wedge. Traumatism through interior 
or exterior force may cause rupture. Cases have been reported in which, in the 
opinion of the author (Wosterhoni), the separation originated through muscle 
action, i.e. a man who slid with a foot and stood as if about to fall backwards, made 
a fencing movement, and received the injury. Cases are seen as a result from a 
fall downstairs or from a wagon. Palling on the buttocks may produce it. DcLee 
estimates it takes a force of 400 to 2600 pounds to disrupt the pelvic girdle. 

Certain causes predispose to separation, as disease of the pelvic joints, dispro- 
portion, normal increased mobility during pregnancy, or repeated pregnancies. 
According to Kehrer there may be a softening or development of cavities in, the' 
pubic cartilage and capsule. Caries, rachitis, osteomalacia, chronic arthritis, trauma; 
during pregnancy, and congenital weakness may predispose toward rupture.' The 
majority of cases seen during delivery are due to iirjudicious methods of delivery.. 
Disproportion helps to expand the pelvis. According to DeLce, the joint is sprung 
in 75 per cent of operative cases. Sixty-seven per cent of his (DeLee’s) cases' 
occurred in forceps deliveries. This may be done by pulling upward too soon in a' 
forceps operation, the head acting as a wedge. It may occur in rare instances in! 
spontaneous deliveries, particularly if the pelvis is contracted in its lower portion. 
Seventeen of Kehrer ’s 100 eases occurred in spontaneous deliveries. 

In a series of 500 eases, Cantin found an increased mobilit.y in 98 per cent over 
that of the nonpregnant. Sixteen per cent had only 1 mm. separation. There' 
acre symptoms in 15 per cent and in 70 per cent of those giving symptoms there' 
■wore changes in the gait. Lynch found that widening of the aacrosciatic spaces' 
was almost a constant phenomenon. Only one of his cases showed marked separation 
of the symphysis pubis, and this returned to normal in fifteen months. 


P) ognosis. Rupture of tlie symphysis pubis, per se, is not serious as- 
a lule. With complications, it carries the risk of these complications,, 
lienee theie may be a considerable mortality. Healing usually takes 
place without difficulty. Cohn cites a series of 15 cases in which 6 had 
rupture of the bladder, one clot and suppuration with prompt recovery 
on incision; 8 cases recovered, 4 complete, 3 nearly pei-fect, and one 
not stated. Union is satisfactory as a luile in traumatic cases and func- 
tion is good. According to Schauta and Duhrssen, one-third have 
fever and sepsis. Rudeaux and Struff report 38 per cent as havino 
suppuration. Some die from emboli. There is rarely a return of the 
rupture and subsequent labors are aisnally easy. If suppuration oe- 
euis, ankylosis may result. Injuries to adjacent viscera, primary hem-’ 

orrhage, shock, and later sep.sis bring the mortality to about 35 per 

111 • 
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TvQdtinBnt. T1i6 patient stionld. be put to bed for from eigliteen to 
ninety days. A pelvic girdle of adhesive or a belt that laces should be 
applied and kept on for from four to six weeks or the patient sus- 
pended in a hammock or sling in the Balkan frame as the weight of 
the body produces a strong cohesive force. Wishner and Mayer use a 
somewhat similar type of apparatus as shown below. The knees 
should be kept together for a week with a pillow placed under them 
to prevent a sag on the pelvis. A Bradford frame may be used to 
facilitate nursing care. The patient should be kept recumbent for four 
to six weeks. Crutches should be used when the patient first starts to 
walk. If an operation is necessary to get approximation, it usually is 
simple but it is seldom required. Functional cure is possible with 
slight persistent separation. Beach reports a case with 3 cm. separa- 
tion and definite mobility without symptoms. 

Effects on Labor . — Some authors consider it advisable to terminate 
the pregnancy by inducing an abortion or prematm’e deliverj^, but as 
a rule this is not justified. 

The effect of rupture of the symphysis pubis on labor is the same as 
symphyseotomy. The capacity of the canal is considerably increased, 
particularly in the transverse and oblique diameters and to a less ex- 
tent in the anteroposterior diameter. According to Williams, it is 
usually stated that the conjugata vera becomes 2 mm. longer for each 
cm. of separation at the symphysis pubis so that in a gap of 5 to 6.5 cm. 
the increase would aggregate 12 to 13 mm. A nonnal labor may be 
hindered by reason of callus or contraction after healing. 

Emgstram had a patient, six months pregnant, who had had tender- 
ness and weakness in the region of the symphysis pubis for five weeks. 
She fell and had to go to bed because of pain. Later the pain dis- 
appeared and somewhat later there was mobility and weakness. De- 
livery of a large child was spontaneous at term without especially 
severe pain in the symphysis pubis. 

Boorstein reports a case of spontaneous separation of the symphysis 
pubis at eight months. The patient was a para iv and had had 3 spon- 
taneous labors. She had pain in the symphysis pubis when turning in 
bed, but no pain while at rest and no dysuria. Adhesive was applied. 
The delivery was normal and without additional pain. The pain lasted 
for about two days postpartum. 

The 2 cases reported below have been seen on the Obstetrical Serv- 
ice of the Strong Memorial Hospital and present a number of facts of 
interest. 

Case 1.— Mrs. G. W., a t<venty-nine year old para v, was admitted to the Emer- 
gency Division on May 6, 1928 complaining of pain and injury in the reg 
the pelvis. She gave a history of stumbling and falling on her knees on ^ ^ 

in her home the day before while carrying her baby in her arms. S e ex- 
perienced a sudden, sharp pain in the front of the pelvis and was unable to ge up. 
She was helped to bed. The pain increased after a few hours and she was scarce y 
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able to lift her left leg. Later there was haehache. The patient was ahent two 
weeks from her expected date of confmement. The pregnancy had been normal 
except for slight edema of the feet and ankles and slight dyspnea. She had voided 
several times before admission without blood in the urine. Her past history was 
negative. She had had 4 spontaneous term pregnancies with easy labors and normal 
puerperia. Physical examination was negative except for the abdomen and pelvis. 
There was a fair-sized child in R.O.P. with the head engaged. The fetal heart was 
normal. There was pain over the symphysis pnbis when pressure was made. Com- 
pression of the crests of the ilium caused pain in the region of the symphysis 
pubis. Both extremities could he moved voluntarily, the left with more difficulty 
than the right. There was pain in the lumbar region and around the symphysis 
pubis on moving the extremities. A catheterized specimen of urine was negative. 

Stereoscopic picture of pelvis on admission showed a traumatic 
symphyseal separation of about 2.5 cm. (Fig, 1), The right puhic 
bone was considerably higher than the left. The fetal head was deep 

P 

! j 



Fig. 1- 


in the pelvis. The sacro-iliacs could not be seen because of the- fetal 
head. The patient was seen by Dr. Schwartz who advised that she be 
placed in a hammoet with a Balkan fi’ame. 


Tim hammock was suspended from tlie Balkan frame on each side by a rope 
as shown through 3 pulleys attael.ed to the frame. Weights were attached to the 
ends of the ropes of the head and foot of the bed. The ropes were fixed at the 
points of attachment to the hammock. The hammock just cleared the bed. 

After admission the patient had definite pain with soreness over the abdomen 
suggesting labor pains and the next day was nauseated and vomited. This nausea 

unable to retam anything by mouth so that it was necessary to give saline in- 
fumons and intravenous glucose. Her temperature was slightly elevated S7 8“ C 
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chlorides, 546; sugar, 83.2; and nonprotein nitrogen 40 mg. per 100 c.c. of blood. 
The changes in the blood chemistry Avere due to the starvation and dehydration. 
Her condition gradually improved and on May 15 the CO, combining power Avas 
48.5 per cent. The blood pressure Avas 130/78 and the pulse sloAver. 

On May 19, thirteen days after admission, the patient was delivered spontaneously 
of a 4610 gm. female child after an easy five hour labor. The second stage Avas 
ten minutes. The biparietal diameter of the child’s head Avas 10 cm. Her symptoms 
cleared up after delivery. FolloAving delivery, the patient was not suspended in 
the hammock at night. X-rays the day of delivery showed approximately the same 
amount of separation of the pubic bones as on admission but the alignment Avas 
better. There Avere suggestive changes along both sacro-iliac joints. The Balkan 
frame was removed a week later and the patient kept flat in bed. She had slight 
discomfort in the region of the S 3 Tnphysis pubis for a foAV days, but otherwise 
was quite comfortable. She had no diffieultj' in voiding urine. 

The patient was discharged from the hospital one month after admission. 
Examination at the time of discharge showed the pubic bones to be in good apposi- 
tion and there was no tenderness on pressure. Vaginal palpation revealed no 



evidence of callus formation along the pubic rami on either side. Active move- 
ment of the legs caused no discomfort and no apparent motility in the joint. PassiA-e 
motion of each leg separately, particularly if the thigh was slightty adducted, 
revealed a slight degree of motion in the sjunphyseal joint. The prognosis in this 
case seemed excellent. X-rays taken at this time shoAved the pubic bones to be in 
good alignment with a separation between the 2 ends of 1 cm. The patient com- 
plained of slight discomfort in the right sacro-iliac joint and palpation over both 
sacro-iliac joints gave one the impression that they were a little wider than 
normal. 

She remained in bed two weeks after going home and returned for observation 
two weeks later, at Ai'hich time she felt well. Examination showed a slight notch 
at the symphysis pubis but no pain or callus. There was slight motility on passiie 
motion of the thighs, not painful. Locomotion was satisfactory. The patient was 
seen again 2% months later and felt perfectly well. X-raj'S at this time showed the 
distance between the pubic bones to be approximately within normal limits. There 
Avere shadows of increased density suggesting callus formation along the superior 
aspect of the left pubic ramus and also along the inferior aspect of the right pubic 
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ramus. The callus wliieh had formed was probably due to periosteal injury rather 
than actual fracture across the pubic bones (Fig. 2). 

The patient was no.xt seen a year later at wliieh time .she was 5 or G months 
pregnant. There were no symptoms referable to the .symphy.sis pubis except a 
pruritus. There was a palpable depression along the symphysis pubis. 




Fig. 4. 


ofSToff-''! ProHforative change at the superior margin 

of the left pubic ramus and along the lower margin of the right lower pubic ramus 

— ntt the Jt 
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Later in the pregnancy the patient had some difficulty in locomotion and definite 
palpable separation of the symphysis. These symptoms cleared up. No support or 
girdle was used. 

The patient was delivered spontaneously at term of a 4800 gm. child after 
a nine-hour labor with a second stage of forty-five minutes. The biparietal diameter 
of the child’s head was 10% cm. 

Two days later x-rays showed a marked farther separation of the symphysis 
pubis. The width measured 20 mm. The appearance of the pubic bones was un- 
changed (Nig. 3). 

The convalescence was uneventful and afebrile. The separation was still present 
when the patient was discharged from the hospital, and there was some movement 
when the thighs were forcibly rocked and abducted. 

X-rays at the end of the puerperium showed the separation of the pubic 
symphysis to be very much less. As measured on the film it was less than 1 cm., 



Fig. 5. 


about 8 or 9 mm. There was a ring pessary in place for a retroversion. The separa 
tion (Fig. 4), was much less on palpation and no abnormal motion could be 
elicited. The patient felt well except for some backache at times. Correcting 
the retroversion relieved the backache. 


Case 2. — ^Mrs. G. K., a twenty-five year old para iii, was at term when first 
examined. She had had 2 full-term easy spontaneous labors. Her past history 
was of interest due to the fact that she had received a fracture of the pelvis 
eighteen months before in an automobile accident. The fracture had been treate 
with a body cast and the functional result was excellent. The patient had no 
symptoms from the fracture until two months before admission. At the time o 
admission on July 1, 1929, she was scarcely able to stand without holding to 
thing. The pelvic measurements were normal. Stereo and lateral views of 
pelvis taken on July 2, 1929 showed a complete fracture of the superior rarnus 
of the left pubic bone several cm. from the symphysis pubis. There was so 
a line crossing the inferior wings of the ischial bone suggesting an additional frac 
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ture. The most mavhcQ iiml-alignincnt liatl oeoirred at tlic symphysis pobis. A. 
conipleto separation iiatl oeenrrett at tiiis point and liie left pnbio bone Avas approxi- 
mately 2 cm. higher than the right. The deformity produced was marked. The 
left, pubic bone was displaced posteriorly to some extent^ though not so much 
as the upward displacement. The fracture of the symi>hysis pubis was sucli that a 
large bony fragment, measuring approximately 3 cm. in its longest diameter was 
situated free in the soft tissue. Situated relatively low in tlie pelvis was the fully 
formed bead of tbe fetus (Pig. 5). 

On July S, 1029 tiie patient was delivered spontaneously of a 4130 gm. male 
child after an eight and three quarter hours’ labor. Her puerperiuni was normal. 
She was discharged from the hospital on the fourteenth day. There were no symptoms 
from the fracture of the pelvis .at the time of discharge (Pig. G). 

X-rays taken ten days postpartum showed that the relationships wore es.sentially 
those noted prior to delivery. There was a large piece of callus superior to the 
right pubic r.amus, which apparently was directed toward the left pubic bone tliougli 
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it had not extended to reach it. There was a piece of callus near the left inferior 
ischial ramus which did not appear to come in contact with the bone at any point. 
Tbe joint space in the saero-iliae joints was several times the normal width. No 
definite slipping was apparent. The changes in the sacro-iliae joints were probably 
due at least largely to the recent pregnancy. 

The patient when seen a month later was symptomless. 

Comment. -—The first ease is one ■which tvas at first thought to be an 
example of simple rupture of tbe symphysis pubis, but as was- later 
shown had possible injury to the pubic rami and questionably so to 
tbe saero-iliae joints. The saero-iliae joints presented little if any 
change over the period observed. The cause of sympbyseal separation 
^ combination of indirect violence and muscle action. 
Ihe child s head may have been jarred into the pelvis with enough 
force to be an additional factor. The fact that the patient was a young 
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multipara was probably a predisposing cause, as it has been shown that 
the maximum amount of softening and relaxation of the pelvis joints 
occurs in such cases. 

The separation, as measured' from the x-ray, was about 2.5 cm. This 
is within the limits given by several authors in which no more injury 
than separation of the symphysis pubis results if more than a slight 
degree of separation takes place. The backache in the region of the 
saero-iliac joints indicates that there must have been injury to these 
joints, even though not definitely shown by the x-rays. 

The gastrointestinal symptoms which were present for a time are not 
so easily explained. No abdominal injury was noted. The pain com- 
plained of was not associated with uterine contractions. Injury to the 
sympathetic S 3 '^stem maj'’ produce such sj’^mptoms as observed in this 
patient, so that such a cause may be offered as an explanation of the 
gastrointestinal symptoms. 

The injuiy to the pelvis certainly had no ill effects on the labor 
which was easj'’ and not more painful than would be expected without 
such injurjL The second labor Avas someivhat more difficult, but the 
child Avas also larger. This case, then, can be classed as one of rupture 
of the symplysis pubis and possible injury’’ to the sacro-iliac joints as 
Avell as the pubic rami in a tAventy-nine j^ear old multipara Avho had 2 
uneA’’entful labors and excellent reeoA'’er3'^ Avith conservative treatment. 

The second case is an example of a ease shoAving that separation of 
the symphysis pubis and fracture of the pelvis does not necessarily 
interfere Avith a normal spontaneous labor. Also, that such an injury 
maj’- haA’’e little effect on subsequent labors. 

Both patients had children of excessive size — ^those of the first pa- 
tient Aveighing 4610 and 4800; and the child of the second patient 
4130 gm. 

The Balkan frame and hammock used on the first case Avas a very 
satisfactory mode of treatment. It Avas comfortable for the patient 
and her Aveight when suspended in the hammock gave sufficient cohe- 
sive force. She was free Avith certain limitations to move in bed and 
the nursing care was made easier. 

CONCLUSIONS 

1. Separation of the sj^mphj'^sis pubis without further injury to the 
pelvis is A’^ery rare. 

2. If there is more than a small amount of separation there is further 
injury to the pelvis, usually in the sacro-iliac articulations. 

3. Rupture of the s 5 ''mphysis pubis, per se, is not serious as a rule 
and healing is usuallj’’ satisfactorj’^. 

4. Rupture of the sj^mpfij’^sis pubis, as a rule, does not necessai’ily 
produce a deleterious effect on labor and opei-ative measures are not 
usually indicated. 
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5. Subsequent pregiiaueies may cause a recui’rent pai*tial separation 
but, again, not necessarily affecting labor and tlie end-result udll usu- 
ally be satisfactory. 
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PRIMARY CARCINOMA OF THE FALLOPIAN TUBE 

By Jacob Rabinovitch, M.D., C.M., B.Sc., and 
James D. Horton, M.D., B.Sc., St. Louis, Mo. 

(From the Department of Pathology of the Missouri Baptist Hospital and Washing- 
ion University School of Medicine) 

^'|'’UM0R growths originating in the fallopian tubes are not verj’- fre- 
* quently encountered and because of the great similarity in signs 
and symptoms of such tumors to other more common pelvic conditions, 
the diagnosis is seldom made clinically prior to operation and patho- 
logic examination of the specimen. The literature of the subject bas 
been fully reviewed by 'Wechsler^ and more recently by Callahan- and 
Watkins.^ It is the pui-pose of this paper to add another ease to the 
literatui'e and also disenss some of the salient features which such 
cases present. 

CASE REPORT 

A. D., aged fifty-five years, American, housewife, was admitted on August 15, 
1930, to the Missouri Baptist Hospital complaining of vaginal discharge, nervous- 
ness, and palpitation of the Ijeart. The patient had liad no previous severe illnesses 
or operations. She had had three full-term pregnancies, and there, had been no 
miscarriages or abortions. The menstrual cycle was normal in every respect until 
the onset of the menopause five years ago. Since then she developed symptoms 
characteristic of the climacteric. 

The onset of the present illness dates back to two years ago when she gradually 
developed a watery vaginal discharge. The discharge, intermittent and scanty at 
the start, had become more profuse and continuous during the past five months j 
it turned sanguineus during the last three weeks. The, discharge was odorless 
but rather annoying on account of its frequency and the need of constant changing 
of vaginal pads. The appetite had been good although she believes that she lost a 
small amount of weight. There had been no abdominal pains or soreness ; slie was 
somewhat constipated and resorts daily to mild cathartics to secure constant bowel 



690 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Physical examination on admission to. the hospital revealed a well-developed 
and fairly well-nourished white female displaj-ing a moderate degree of pallor of 
the mucous membranes. Heart and lungs were normal; blood pressure was 220/110. 

Vaginal examination disclosed a cystocele and a small erosion of the cervix. 
The uterus was small and retroplaced; the adnexa were not palpable. 

Laboratory Findings . — ^Eed blood cells 3,500,000, white blood cells 8,500, and 
hemoglobin 65 per cent. Blood nonprotein nitrogen 30.0 mg. per 100 c.c., blood 
sugar 0.085 per cent. The urine showed a few hyaline and granular casts. 

A clinical diagnosis of a probable malignancy of the uterus was made. Operation 
was performed on August 16, 1930, under spinal anesthesia. The abdomen was 
opened through a midline incision extending from the symphysis pubis to the 
umbilicus. The uterus, both ovaries, and the right fallopian tube were found 
to be normal in appearance. The left fallopian tube was enlarged in its distal 
third and had the form of a club-shaped tumor, the latter measuring about 5 cm. 
in diameter. The tumor was slightly adherent and easily separated from the 
posterior parietal peritoneum. The fimbriated end of the tube was occluded and 
the serous surface of the enlarged portion was injected and discolored. The gross 
appearance of this tube at the time of the operation was indistinguishable from a 



Pig. 1. — Low power photomicrograph showing the microscopic appearance of the 
tumor. Note the papillary projections of the tumor and tlie associated inflammatory 
changes in the tubal wall. 

chronic inflammatorj- process, but due to the fact that the lesion was confined to 
only a portion of one tube, it aroused the suspicion that it might be malignant. 
A panhysterectomy was therefore performed and the abdomen closed in the usual 
manner. 

Pathologic Findings . — The uterus, both ovaries, and the right fallopian tube 
were normal in appearance. The distal portion of the left tube was enlarged and 
measured 5 cm. in diameter; the fimbriated end was completelj^ closed. Tiie 
serous surface of the tube presented a purplish discoloration with a few rough- 
ened areas due to adhesions. Cut section through the enlarged portion of the 
tube revealed numerous pedunculated and sessile papillary growths arising from 
the tubal wall. The lumen was filled with necrotic debris that had a brownish 
discoloration. Grossly, this tumor growth appeared as malignant. 

Microscopic Observations . — Sections taken from the uterus, both ovaries, and 
the right fallopian tube revealed no histologic abnormalities. Sections taken from 
the left tube containing the tumor mass disclosed a very thickened wall apparently 
due to overgrowth of fibrous tissue. Tlie latter was infiltrated with numerous 
infiammatory cells. The normal mucosal folds were entirely absent and their place 
was occupied by papillary outgrowths that projected into the lumen of the tube. 
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The central friable portion of the tumor was composed of painllhry chains of 
cells which in places were so crowded together as to lose their original papillary 
pattern. The cells were mostly of low columnar type. A striking feature of these 
papillary projections was the absence of the centrally formed fibrous tissue core 
which is so commonly seen in such tumors. (See Fig. 1 and 2). lii addition to the 
main papillary tumor, there were also found areas composed mainly of solid 
nests of cells which carried an insignificant amount of connective tissue stroma. 
These areas lacked any particular architectural structure and were composed es- 
sentially of large polygonal and oval or spindle-shaped cells, that had a clear 
faintly staining cytoplasm and hypereliromatic nuclei. Mitotic figures were very 
numei'ous. All the coats of the tube were invaded by tumor tissue, the latter 
reaching as far as the serosal surface. A great number of the lymph spaces 
were found plugged rvith nests of tumor tissue but the blood vessels escaped any 
such invasion. 

DISCUSSION 

The elimeal features preseuted by this case are very similar in 

t . ^ T ...M-.-i r .1 Y f , ' _ f* ■ ^ , 

very little additional comment. The disease occurs as a rule in iiidi- 



Plg. 2. High power photomicrograph of same tumor shown in Fig. 1. Note the size 
and shape of the cells and the numerous mitotic figures in the section. 


viduals at or past the menopause which is the age incidence of all other 
types of malignant tumors. It manifests itself in a variety of form and 
presents such a confusing and indefinite sj'mptom complex as to ren- 
der a clinical diagnosis very difiScnlt. Because of the close similarity 
of the disease, both in signs and symptoms to other more common 
pelvic conditions, it is vei-y frequently diagnosed either as a tnho- 
ovaiian or uterine neoplasm or as a pelvic inflammatoi'y condition. 
The fiequent occutyence of second inflammatory changes in the tumor 
complicates still further the clinical picture and masks the true con- 
dition of the disease. The commonest symptoms, however, which these 
patients present are watery or serosanguinous vaginal discharge with 
or without abdominal pains. Both the abdominal pain and the vaginal 
discharge may vary in character and severity in different individuals 
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or in the same individual at different epochs of the disease. The dis- 
charge may thus be scanty or profuse, continuous or intermittent, 
watery, serosanguinous, hemorrhagic, or purulent, while the pain may 
be dull, achj'^, or cramp-like in character. Depending upon the size 
and position of the tumor in the pelvic cavity, there may occur either 
urinary or intestinal disturbances such as frequency and urgency of 
urination or constipation and obstipation. In spite of the usual malig- 
nant anatomic characteristics of this tumor, marked loss of weight 
and cachexia are verj'’ seldom observed, although undernourishment 
and anemia are more commonly seen. 

The physical findings are not at all pathognomonic of the disease 
and verj’- often are indistinguishable from other pelvic conditions. Oc- 
casionally a tumor mass may be felt on either side of the uterus or in 
the pouch of Douglas. The size of the tumor varies from the thick- 
ness of the little finger to that of a large mass which may fill the abdo- 
men and reach as far as the xyphoid process. The tumor is either 
freely movable or fixed in position, all depending upon its invasive 
properties or upon secondaiy inflammatorj'^ changes in the tumor, that 
may cause immobilization through the formation of adhesions. 

The commonest site of origin of the tumor is from the middle or 
distal third of the tube. When formed, it may be unilateral or bilat- 
eral. The abdominal ostium is very frequently closed, most probably 
by the tumor itself. 

Microscopically, two common varieties of the tumor are recognized, 
namely, (1) papillary'’ and (2) papillary-alveolar. Various modifica- 
tions of these two patterns are sometimes seen in different tumors. 
The normal mucosal folds are usually replaced by arborescent branch- 
ing, the latter consistiug of a central fibrous tissue core upon which is 
mounted one or several layers of cuboidal epithelium. The cells vary 
in size and shape and may assume either a round, polyhedral or oval 
form; the cytoplasm is usually clear and the nucleus hyperchromatie. 
Mitotic figures may be very numerous or verj^ scanty ; occasionally 
they are entirely absent. The central portion of the tumor mass very 
frequently undergoes necrosis and becomes infiltrated with the various 
infiammatory cell elements. Such necrotic pieces of tumor may be 
thrown off into the lumen of the tube and completely occlude it. 
Metastasis occurs very often in the retroperitoneal lymph nodes and 
in adjacent structures especially the ovaries and uterus. 

The etiolog 3 ’’ of this disease has been disputed and subjected to a 
great deal of discussion. Many obsem^ers attributed the cause of this 
tumor growth to irritation resulting particularly from long-standing 
inflammation, but since the true etiology of the disease is not deter- 
mined, one is reduced to speculations regarding the mode of depend- 
ence of the tumor process upon the irritant. Sanger and Barth^ be- 
lieved that salpingitis was the essential foreininner and causative agent 
in the genesis of the disease, while Doran® and others believed that 
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these gi’Oivths wei-e secondaiy to malignant changes talcing place in a 
benign papilloma. The upholders of the former theory base their 
arguments mainlj’' on the finding of infiammatorj’^ changes in these af- 
fected tubes. Such evidence, howei'er, must be taken ivith a great deal 
of caution in interpreting its bearing on the origin of carcinoma. It 
is true that chronic salpingitis is very often found in association ivith 
this disease but this does not prove that the neoplasm is a result of the 
inflammatorj^ process. On the other hand, it is not uncommon to find 
seeondaiy inflammatoiy changes in any kind of carcinoma, particu- 
larly in the rapidly growing types of tumors, and one is not justified 
in concluding, therefore, that the inflammation was the cause of the 
tumor formation. This is paidicularly well illustrated in our case, 
where evidence of inflammation was noted only in the cancer-bearing 
tube and was entirely absent in the other uninvolved tube. Since in- 
flammation of the fallopian tubes is veiy rarely a unilateral process, 
we hardly believe that the inflammatory changes found in the carci- 
nomatous tube of our patient ivere primaiy, but in all probability 
these were secondary to the carcinomatous change. Inflammation of 
the fallopian tubes is compai’atively a common occurrence, yet the de- 
velopment of carcinoma in such organs is unusually rare. This may 
be taken therefore as an argument to contradict the assumption that 
the tumor process is dependent upon previous inflammatory changes. 
It is quite possible, however, that the changes produced by the inflam- 
matory process as a result of constant irritation, prepare the soil for 
the development of secondary neoplastic changes in an organ suscepti- 
ble to the disease. « 

Another important phase of the question worth mentioning is the 
gross anatomic similarity of the tumor to that of inflammation, and- 
unless the organ is very carefully examined both grossly and micro- 
scopically, such tumors may pass our attention and remain undiag- 
nosed. A superficial inspection of the tumor recovered from our pa- 
tient was hardly distinguishable from that of a thickened chronically 
inflamed tube. Microscopic examination of the tube, however, i*evealed 
the true nature of the disease. 


SUMMARY 

A case of primai-y carcinoma of the fallopian tube is presented. 
Some of the important phases of the disease are briefly discussed. 

We are very much inCebtea to Dr. H. A. McCordook of the Deoartment nf Pntv. 
ologT of Washington University for taking the photomicrograph^ ^ tment of Path- 
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INTRACRANIAL HEMORRHAaE OP THE NEWBORN 

By Ralph M. Tyson, M.D., and William H. Crawford, M.D., 

Philadelphia, Pa. 

■\ T 0 GREATER menace jeopardizes tlie life or tlie future well-being 
^ of the newborn child than intracranial hemorrhage, with its trail 
of suffering, idiocy, epilepsy, paralysis, and death. When we consider 
the forces and structures incident to our initiation into “light,” the 
marvel is that they occur so infrequently. Various reports have made 
it as high as 50 per cent of the causes of death in the first few days. 
It may occur after a normal spontaneous delivery, breech or vertex, in 
long hard labors or in short precipitous deliveries, but is of greatest 
incidence in complicated cases requiring major obstetric procedures. 

Cruveilhieri in his ''Atlas” of 1832 illustrated intracranial hemorrhage of the 
newborn. Cushing, 2 in 1905, reported on cases treated surgically. But the real 
beginning of modern studies and opinions began in 1910 when Benekes emphasized 
his method of postmortem examination by which the falx and tentorium are intact 
for inspection. 

Various theories have been advanced for the explanation of the occurrence of the 
hemorrhage. Hemorrhagic diathesis, once considered a primary factor is now being 
put a little to one side as having been overemphasized. Holland^ in liis wonderful 
paper attributes it to the changes in the shape of the head in process of molding. 
The compression with the raising of the vault and septa causes tearing or obstruc- 
tioir with overdistention of veins. Seitz and Schwartzs have set forth the belief 
that the difference of intrauterine and extrauterine pressures causes the frequent 
cephalhematomas and also intracranial hemorrhage. Ehrenfestfi e-xplains it on a 
theory of parietal bones overriding. In a recent publication ( Cumulative Supple- 
ment and Composite Index to Gynecological and Obstetrical Monographs, 1928* J 
he reviews and discusses the various theories. He quotes Greenwood as showing by 
plaster casts of the skull of the immediate newborn, that there is an overlapping of 
the parietal bones in a normal vertex anterior delivery. And that lengthening is 
in the anterior posterior diameter and- not in the vertical. In the after-eoming- 
head deliveries, the vertical diameter is always increased. Ernest Sachs'^ in Abt s 
Pediatrics says, “the principal cause of this grave accident is the springing apart 
of the bones wlien the head is suddenly released from the compression of the birth 
canal, combined with the fact that the veins passing from the cortex of the sinus 
are for a short distance unsupported and therefore much more readily injured. ’ 

A visit to tlie postmortem table and tbe examination of tlie infant s 
skull, opened by the method of Beneke, will serve to impress on ns the 
factors of the stress and strain placed on the falx and tentorium by 
the molding of the head during its passage through the birth canal. 
Molding of the head by pressure on the occiput, frontal, and parietal 
areas causes elongation toward the vertex and base, thus causing the 
falx to pull on the tentorium, often beyond its stretching poiqt. This 
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causes a tear, involving smaller or larger vessels as the ease may be. 
This method of examination has probably overstressed the findings of 
a torn falx or tentorinm, and a study of the damage to the brain tis- 
sues has thus been neglected. More recently a modified Beneke 
method is being nsed; in which the brain tissue is hardened, fixed, and 
sectioned. Schwartz (Ztschr. f.d. ges. Neurol, u. Psychiat. 90: 263, 
1924) is quoted as reporting hemorrhage or distinct areas of degenera- 
tion of the brain substance in 65. per cent of all infants up to five 
months. 

SOURCE OP IMATERIAL 

The material for this study is based on the records of the Philadel- 
phia Lying-In Hospital from October 1, 192/, to December 1, 1929. 
During this period there were 2256 deliveries. Of this group 78 
babies ivere stillborn, giving a percentage of 3.46 per cent. The living 
births were 2178, with 81 deaths, or 3.71 per cent death rate. 

Autopsy was secured ou 53 of the 78 stillborn, with permission to 
open the head in 31 cases. In this group there were 11 cases of intra- 
cranial hemorx’hage or an incidence of 35.4 per cent. Of the 81 deaths, 
66 came to autopsy aird the head was opened in 56 cases with intra- 
cranial hemorrhage present in 18 or 32.1 per cent. 

After carefully cheeking all cases and discarding those of doubtful 
diagnosis, we found that there were 16 additional babies, with intra- 
cranial hemorrhage, who were discharged from the hospital either 
cured or greatly benefited by treatment. Then, of the 2256 deliveries 
we feel quite certain of making a diagnosis of intracranial hemorrhage 
in 45 or 1.9 per cent. Undoubtedly there were additional cases of 
hemorrhage, symptomless or having such indefinite or mild sj’-mptoms 
that they escaped our notice. 


Table I. Occurrence op Hemorrhage in 2256 Deliveries 



NO. OP 
CASES 

% OP 
TOTAL 

POST- 

MORTEMS 

POST- 

MORTEM 

ON 

HEAD 

WITH 

HEMORR. 

% WITH 
HEMORR. 

(a) Stillborn 

78 

3.46 

53 

31 

11 

35.4 

(b) Deaths 

81 

3.71 

66 

56 

18 

32.1 

(c) Hemorrhage with 







recovery 

16 

0.007 



16 


(d) Total with 







hemorrhage 

45 

1.91 





(c) & (d) : 35.5% of 

cases with hemorrhage recovered. 


r 


PREDISPOSING CAUSES 

Incidental Factors . — According to Table II, a study of the incidental 
factors occurring in the 45 cases of intracranial hemorrhage, we find 
that the incidence of hemorrhage is slightly greater among the white 
than among the colored race. This is even more striking than the 
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figures indicate, since tlie majority of eases delivered ivere colored. It 
may possibly be accounted for by the fact that the average birth 
weight of our colored babies is about one pound less than that of the 
white babies, thereby causing less difficulty during delivery. 

In this group there is very little difference in the occurrence of 
hemorrhage, ivhether the child be of a primiparous or a multiparous 
mother. The same applies as to whether the child was male or female. 

The average age of the mother is twenty-four years, the youngest 
being sixteen years; the oldest thirty-seven years. In all of the 45 
cases there was nothing partieulai-ly wrong in the prenatal health of 
the mother. There is no waj’’ of ascribing the cause to a deficient diet. 

Quite a remarkable fact brought out is that 35 of these babies were 
full term, while only 10 were premature infants. In 4 cases there was 
a positive Wassermann. 


Table II. roRTT-PivE Cases of Intracranial Hemorrhage 



STILLBORN 

DEATHS 

RECOVERIES 

TOTALS 

Colored 

7 

9 

3 

19 

White 

4 

9 

13 

26 

Primipara 

7 

7 

9 

23 

Multipara 

4 

11 

7 

22 

Male 

5 

8 

9 

22 

Female 

6 

10 

7 

23 

Age of mother 

23 

25 

24 

24 

Prenatal health good 

11 

18 

16 

45 

Gestation 

8 

11 

16 

35 

/ Premature 

3 

7 

0 

10 

Positive Wassermann 

2 

2 

0 

4 


HOURS OF LABOR AND TYPE OF DELIVERIES 

Referring to Table III we note that in 22 of the cases, the mother 
was in labor less than twelve hours, and in 21 the length was over 
twelve hours. In 2 cases the time was unknown. It is difficult at times 
to be certain of the length of the second stage of labor, but it is this 
stage wliieh has a decided influence in the causation of intracranial 
hemorrhage. A precipitous delivery with a short hard labor is a 
dangerous thing for the infant. The injudicious use of pituitrin can 
be condemned, especially from the viewpoint of the infant. 

It was noticed also, during the review of the records, that a large 
majority of the 45 cases developed after the mothers had been in the 
second stage of labor for two hours or more. It is our feeling that 
the obstetrician shoidd use careful judgment in allowing any mother 
in the second stage of labor to continue over the two-hour period. Al- 
though 10 of the cases were delivered by forceps, which in this series 
had 2.3 per cent incidence of hemorrhage, and 14 by versions, which 
has an incidence of 7.6 per cent with hemorrhage, we feel that with 
few exceptions, a greater danger exists in permitting long labors than 
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in tlie skillful performing of some operative obstetric procedure. Tbe 
13.8 per cent occurrence of bemorrbage in tlie cases delivered by nor- 
mal or spontaneous breecli is very outstanding. The spontaneous 
vertex delivery, uncomplicated or witb only minor complications has 
the lowest incidence, being 0.8 per cent in this series. 

It is interesting to note that there was one case of intracranial hem 
orfhage in a baby delivered by cesarean section. This particular case 
occurred in a baby whose mother was in labor for thirty-eight hoiirs 
without progress. There ivas no dilatation or effacement of the cervix. 
Conti'acted pelvis was also present. Cesarean section was performed. 
On delivery the child had to be resuscitated by carbon dioxide and 
oxygen. Progress was satisfactory for twenty-four hours, although 
the child did not nurse well. It then began to vomit blood and had 
respiratory difBculty. Forty c.c. of the mother’s blood were given 
during the second day. The child died at the end of forty-eight houi's 
from apparent respiratory failure. Postmortem examination showed 
hemorrhagic areas in the lungs, stomach, and intestines, also into the 
scalp with a marked subdural hemorrhage over the entire surface of 
the brain and into the lateral ventricles. No tears were found in the 
falx or tentorium. The bone marrow of the femur was blood red and 
of dry fatty consistency. Accordingly, we feel justified in making a 
diagnosis of hemorrhagic disease of the newborn with intracranial 
hemorrhage. In all probability the latter occurred during the long 
labor and was the cause of difficult resuscitation and early poor 
nursing. 


Table III-A. Labobs and Deliveries 



stillborn 

DEATHS 

RECOVERIES 

TOTALS 

Under 12 hours 

7 

10 

5 

22 

12 to 24 hours 

2 

3 

3 

8 

24 hours and more 
TJninown 

2 

5 

6 

13 

Spontaneous 

2 

7 

2 

11 

Forceps 

3 

2 

5 

10 

Version 

4 

4 

6 

14 

Breech 

2 

4 

3 

9 

Cesarean 

0 

i 

0 

1 

Table III-B. Hemorrhage According 

TO Deliveries 


NO. 

OP CASES 

NO. WITH HEMORR. % WITH HEMORR. 

Spontaneous 

1482 

11 


0.8 

Forceps 

438 

10 


2.3 

Version 

183 

14 


7.6 

Breech 

65 

9 


13.8 

Cesarean 

88 

1 


1.1 


In 18 of the cases, 14 of which died and 4 recovered (see Table IV), 
there was some difficulty with the primary respirations, making it neces- 
sary to use some form of resuscitation. Our delivery rooms are 
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equipped with a carbon dioxide-oxygen apparatus as recommended 
by Henderson,® and a modified Drinker respirator. As far as possible, 
all forms of artificial respiration of any other tjqie have been aban- 
doned. The matter of holding the baby vertically by the feet and 
slapping the trunk, or compressing the chest- by manipulation of the 
infant’s body, are questionable procedures, and may increase cerebral 
congestion or hemorrhage. Efforts at mouth to mouth insufflation, in 
certain cases may be sufficient to rupture air vesesls ; or in other cases 
the air may be forced into the stomach. It would seem that the care- 
fully regulated pressure of the carbon dioxide-oxygen apparatus is the 
method of choice, or the modified Drinker respirator. 

SYMPTOMS 

The symptoms as fonnd in the 34 eases bom alive, show that 94 per 
cent of the group were fretful; that is, they had a sharp, piercing, or 
at times a plaintive cry and did not sleep well. The fretfulness was 
increased by handling and particularly when the head was moved or 
when food was offered or other general care given. Six per cent ivere 
apathetic and made no sound of any kind. Seventy-six per cent nursed 
poorly, or not at all, and had difficulty in swallowing. The poor nurs- 
ing consisted in lack of the sucking reflex when the nipple was placed 
in the baby’s mouth. The difficult swallowing consisted in choking, 
regurgitation, and in some cases projectile vomiting when forced feed: 
ing was tried. . . 

Intermittent cyanosis was present in 64 per cent. It has been ob- 
served that continuous cyanosis is more often associated with atelec- 
tasis and congenital heart disease or the less common cases of phrenic 
nerve paralysis. It is very unlikely that an intermittent cyanosis at 
this age would come from an enlarged thymus. The cyanotic spells 
may come on suddenly, provoked by disturbing the child for feeding. 
The best relief is secured bj' the administration of carbon dioxide and 
oxygen. During the acute stage, gentle artificial respiration may be 
carried on and respiratory stimulants, such as atropine or alpha- 
lobelin, given hypodermically. Prompt treatment is esesntial, as it is 
in one of these attacks that sudden death may occur. For this reason 
constant supervision must be maintained. 

Muscular twitchings or convulsions were present in 58 per cent. 
The muscular twitchings are usually limited to the eyes and face, but 
may involve any or all extremities. Stern and Schwartz place gieat 
emphasis on the n^’^stagmiis of the first few hours of life and its rela- 
tion to the amount of intracranial damage. Occasionally the muscular 
twitching develops into clonic convulsions with retraction of the head, 
arching of the back, and general spasticity. In such cases the prog- 
nosis is very pool*. It does not seem possible to localize the hemor- 
rhage by observation of these muscular twitchings. Also it would 
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seem that while the reflexes are generally increased, they, too, fail to 
give any localization. 

From general observation of the cases ndiich recovered we note an 
excessive loss of weight and that fever occurred in 85 per cent of these 
cases prior to the time of their loivest weight. This point we consider 
very significant in differentiating intracranial hemorrhage from de- 
hydration fever. In the latter, the fever occurs at the point of lowest 
weight. 


Table IV. Weight — Temperature — Symptoais 


STILLBORN 

DEATHS 

RECOVERIES 

TOTAL 

Birth weight 

Under 6 pounds 4 

7 

16 

11 

Over 6 pounds 7 

11 

34 

Loss of weight 

Less than 8 ounces 


5 

b 

8 to 16 ounces 


9 

9 

16 ounces and more 


2 

o 

Temperature 

Subnormal 

2 


2 

Normal 

S 

4 

12 

Above normal 

8 

12 

20 

Symptoms 

Fretfulness 

16 

16 

32 -94% 

Poor nursing 

13 

13 

26 -76% 

Poor swallowing 

14 

12 

26 -76% 

Cyanosis (intermittent) 

17 

5 

22 -64% 

Mnsoular twitching 

14 

6 

20 -58% 

Primary respirations good 

4 

12 

16 

Primary respirations difficult 

14 

4 

18 

Apathetic 

2 

0 

9 


In arriving at a diagnosis of intracranial hemorrhage it must not be 
forgotten that a definite history of the hours of labor, type of delivery, 
and the primary respirations are important in conjunction with the 
symptoms presented. 

Fi'om the diagnostic standpoint, lumbar or cisternal puncture find- 
ings furnish the most conclusive evidence of intracranial hemorrhage. 
Nevertheless, we feel that errors in diagnosis may be made by depend- 
ing entirely on these findings. Errors in technic may easily occur 
whereby bloody fluid is secured. Pressure varies with the position of 
the child, its crying and struggling, and may lead to false conclusions. 
Our technic is as follows : A 20-gauge standard spinal puncture needle 
carrying a stylet is used. This is cut so as to be two and one-half 
inches long and have a sharp point Avith a short bevel. 

For cisternal puncture the child is held horizontally on its right side, with its 
head supported and held in partial flexion by the left hand, and the legs and trunk 
controlled by the right hand of the assistant. The skin over the upper cervical 
and occipital area is prepared by painting with tincture of iodine, 3 per cent, 
and washing with alcohol. ' The needle is inserted into the pit formed by the 
edge of the foramen magnum and the spinous process of the atlas in the midline 
in a plane extending through this point, the external auditory canals, and the 
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glabella. The point of the needle thus often striking the edge of the occipital 
bone, when the butt of the needle is manipulated, is made to enter the foramen 
magnum. At the instant the resistance ceases, the point of the needle is in the 
cisterna magna. The needle has thus been inserted about three-fourths to one and 
one-half inches, depending upon the size of the child and the amount of subcutaneous 
tissue. The stylet is then removed and a pressure reading taken with a mercury 
manometer. When the pressure is high and the fluid is bloody, removal of from 
5 to 10 e.c. of spinal fluid is permitted, or of whatever quantity is necessary to 
reduce the pressure to normal. Following the puncture, a gauze or cotton dressing 
is applied to the area, and the child is placed in the horizontal position in a warm 
bed. 

Since cisternal puncture sliould be done only by an expert because 
of tbe possible dangers, for oft-repeated drainages or for diagnostic 
purposes on tbe child not acutely ill, ive use lumbar puncture. 

Following the suggestion of Glaser,® lumbar puncture is done with 
the child in vertical position. The assistant holds the child between 
the palms of the extended hands, the fifth fingers hooked under the 
knees, the thumbs over the shoulders and the other fingers supporting 
the sides of the child and holding it firmly to prevent lateral motion. 
The head of the child is supported by its lying forward against the 
wrists, thus giving firm support and stability to every part and not 
placing any strain on the child’s body. 

SPINAL FLUID FINDINGS 

According to Table V, authentic spinal fluid pressures were recorded 
in 6 of the infants that died, 16 who recovered, and in 66 normal symp- 
tomless infants. The pressure findings showed an avez’age of 15.7 mm. 
in the group which died, 11.5 mm. in the recovered, and 8 mm. in the 
normal cases. The fluid was yellow in 32 of the normal cases, all of 
which showed red blood corpuscles microscopically. Clear fluid was 
found in one infant that recovered. This same fluid had a negative 
benzidin test and there was no microscopic evidence of blood. It was 
under a normal pressure of 6 mm. However, muscular twitchings of 
the face and eyes were present, and the child nursed poorly, and now 
at five months of age shows retardation in its mental and ph 3 ’’sical 
development. However, some malformation of the brain may have 
existed to account for this. Clear fluid was also found in 20 of the 
normal eases, all but two shoving red blood corpuscles microscopical^. 
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Probably tbe most important point to be learned from this spinal 
fluid study is tbe increase of pressure found in the cases of hemorrhage. 
It is more or less true that the greater the pressure, the larger and more 
serious the hemorrhage ; also that hemorrhage cases almost invariably 
have bloody spinal fluid. But it is to be remembered that bloody 
fluid is found in normal symptomess infants which can probably be 
ascribed to unavoidable rupture of vessels while doing the puncture. 
Note, too, that a rare case of hemorrhage may have a clear spinal fluid. 

The spinal fluid findings do not give any indication as to the loca- 
tion of the hemorrhage, which is an important factor in prognosis. 
Eeferring to Table VI, it is noted that of the 28 intracranial hemor- 
rhage cases coming to autopsy 15, or 53.5 per cent, had hemorrhage 
at the basal area and an additional 4 cases had basal and cortical 
hemorrhage, making a total of 67.8 per cent with hemorrhage around 
the midbrain and its important vital centers. If one considers only 
the infants born alive, and dying with intracranial hemorrhage, such 
a hemorrhage was found at the base of the brain in 15 of tbe 17 cases 
or in 82.2 per cent. Some of these babies lived only a short time, 1 
living five minutes, another twenty minutes, or according to Table 
VII, 10 babies lived less than twenty-four hours, 4 babies lived from 
twenty-four to forty-eight hours, 1 five days, 1 seven days, 1 nine days, 
and 1 fifteen days. 


Table VI. Hemorrhage in 28 Cases 



STILLBORN 

DEATHS 

TOTALS 

Location 

Cortical 

6 

1 

7 

Basal 

4 

11 

15 

Combined 

1 

4 

5 

Intracerebral 

1 

1 

2 

Amount 

Large 

7 

11 

IS 

Small 

4 

G 

10 


Table VII. Duration of Life in 18 Cases 


Less than 24 hours 

10 

cases 

24 to 48 hours 

4 

cases 

5 days 

1 

case 

7 days 

1 

case 

9 days 

1 

case 

15 days 

1 

case 


TREATMENT 

As in all other afflictions of humanity, preventive treatment is the 
ideal, the golden fleece for which the medical profession of today is 
seeking. Such treatment must of necessity begin with the mother who 
should provide a healthy body to be tbe fountain of her offspring. 
In pregnancy she should have monthly examinations and proper super- 
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vision. A suitable diet witli tlie necessary vitamins, as pointed out by 
Moore and Brodie,^® is an important factor,- also rest, exercise, and 
tile other things contributing to the ideal prenatal health. 

Better natal care with wise judgment in the use of pituitrin, forceps, 
version, section, and all the procedures of obstetric surgery is neces- 
sary; also proper intervention or nonintervention in labor; and better 
methods of handling and resuscitation of the newborn, using prefer- 
ably the carbon dioxide and oxygen apparatus, or the Drinker respi- 
rator. 

The transfusion of whole blood, we believe, is one of the greatest 
measures that has been advocated. Give 20 c.c. (ten in each buttock 
or interscapular area) of the mother’s blood to the child before leaving 
the delivery room in cases of difficult labors and major obstetric pro- 
cedures. 

Cai’eful nursing supervision and feeding are very important. At- 
tempt to keep these infants as quiet as possible with the least amount 
of handling when changing is necessary. Feed by gavage when the 
difficulty of nursing and swallowing is noticeable. Give breast milk 
if it is at all available ; otherwise, give skim lactic acid milk. 

Bathing and dressing of the child will depend entirely upon the 
conditions. One or both may be omitted to provide for rest and quiet- 
ness of the child. 

Supportive treatment can always be given. Give minims III of 
spiritus frumenti in water with the feedings eveiy three hours ; 
atropine, )4ooo gi'-, hypodermically, and Alpha-lobelin may be used as 
necessarjL Provide for maintenance of bodj^ heat by a hot bed. 

Do repeated drainage of the spinal fluid. This procedure may be 
contested by many authorities, but we believe that many lives may be 
prolonged and many infants live to become useful citizens because of 
this procedure. 

SUMMARY 

A study of 45 eases of cei'ebral hemorrhage is here presented. Gen- 
eral incidence of hemorrhage among 2256 deliveries is 1.9 per cent. Of 
the stillborn babies that came to postmortem 32.1 j)er cent had hemor- 
rhage. After discarding questionable cases, we find that 16, or 35.5 
per cent, of the babies with hemorrhage have recovered. 

The classical sj^mptoms of hemorrhage were : A history of difficult 
delivery, difficult resuscitation, fretfulness, inability to nurse and 
swallow properlj^, intermittent cyanosis, muscular twitchings, exees- 
shm loss of weight, fever within the first two days, and increased intra- 
cranial pressure with bloody fluid. 

Intracranial hemorrhage was found in infants delivered spontane- 
ously, by forceps, versions, and breech extractions ; in rapid precip- 
itous deliveries and in prolonged and difficult labors. 



TYSON AND CRAWFORD: INTRACRANIAL HEMORRHAGE IN NEWBORN 703 

We were unable in these cases to determine the size and location of 
the hemorrhage by clinical methods. Autopsy showed that a large 
proportion of the hemorrhages occurred in the basal areas. 

In the fatal cases the infants ueaily all died within forty-eight hours. 

Drainage was done on 66 normal babies showing an average spinal 
fluid pressure of 8 mm. of mercury, bloody fluid in 14 cases, yellowish 
fluid in 32 cases, and clear fluid in 20 cases. 

The treatment consisted of careful nursing and feeding, gavage 
when necessary, quiet and rest, stimulation, and repeated drainage for 
the relief of pressure symptoms. 

CONCLUSIONS 

1. Long second stage of labor, precipitous delivery, and difficult 
obstetric procedures are the chief causes of intracranial hemorrhage. 

2. Prenatal health of the mother and hemorrhagic disease of the 
newborn do not seem to be important causative factors. 

3. History of delivery, clinical symptoms, and lumbar or cisternal 
puncture are the essential points of diagnosis. 

4. Repeated drainage of spinal fluid with relief of increased pres- 
sure is a most valuable means of treatment. Equally essential is good 
nursing and feeding care. 

5. Preventive measures consist in skillful obstetric procedures, the 
use of carbon dioxide and oxygen for resuscitation, or the Drinker 
Respirator, and the transfusion of whole blood intramuscularly in all 
cases of possible hemorrhage. 
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MORTALITY IN HYSTERECTOMY OPERATIONS* 

By Lucius E. Burch, M.D., P.A.C.S., and 
John C. Burch, M.D., P.A.C.S., Nashville, Tenn. 

(From the Department of Obstetrics and Gynecology, Vanderbilt University 

Sospital) 

T TYSTERECTOMY is one o£ the most generally performed of all 
^ * operations. Its technic is well estabished. It is carried out daily 
by the gynecologist, the general surgeon, the occasional operator, and 
even the general practitioner. In proiierly selected cases it is one of 
God’s greatest blessings,- in improperly selected cases it may prove a 
curse by blasting the lives of the happilj’- married, destroying all hope 
of progeny and producing a long period of morbidity which occasion- 
ally ends in insanity or suicide. If any reform is to be made regarding 
this popular operation it must originate with the gynecologist. The 
gynecologist should teacli the profession and the laity the evil results 
of unsesing women in active sexual life, he should show by example 
the advantages of myomectomy over hysterectomy in certain cases. 

Radium and x-raj’" should be substituted for hysterectomy in cases of 
hyperplasia, the so-called functional bleeding of the menopause and in 
many eases of fibroid tumors. The gynecologist should not only preach 
conservatism in inflammatorj'- eases but should practice it. 

The object of this paper is to shoAv that hysterectomy has a mortal- 
ity. One may occasionally run a series of 100 cases (usually selected) 
without a death but such statistics are of little value and sometimes 
harmful. It is only by reporting and malting a careful study of the 
causes of death that a reduction in mortality and morbidity may be 
expected. 

In reviewing a series of 200 consecutive hysterectomies at the Vander- 
bilt University Hospital, nine deaths were found to have occuiTcd. All 
cases were included in which the cause of death was either immediate or 
remote. This gives a general mox-tality for the operations of 4.5 per 
cent. Table I shows the type of hysterectomy performed with the 
mortality for each group : 


Table I 



NO. 

mortality per cent 

Supravaginal hysterectomy 

166 

4.2 

Complete abdominal hysterectomy 

32 

3.1 

Chemical hysterectomies 

2 

50.0 


*Eea<3 before the Central Association of Obstetricians and Gynecologists at Excelsior 
Springs, JIo., October 10, 1930. 


7U4 
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Table II. Cause op Death in Nine Cases 



NO. 

PER CENT 

Pulmonary embolus 

3 

1.5 

Peritonitis 

3 

1.5 

Shock and hemorrhage 

2 

1.0 

Zinc chloride poisoning 

1 

0.5 

Total 

9 

4.5 


It is our purpose iii tins paper to discuss some of these causes of 
death iu au attempt to reduce their incidence. 


PULMONARY EMBOLISM 

For this most unfortunate complication we are at a loss to offer any 
suggestions other than those commonly employed such as frequent 
changes of posture. 

The state of the circulation is always a pi*ime consideration with the 
surgeon. A few years ago all circulatory deaths were labeled as 
“heart failure.” The war studies in regard to wound shock and the 
more recent studies at Vanderbilt University^ have emphasized the 
great importance of peripheral circulatory failure as a cause of opera- 
tive mortality. 

The heart itself is rarely responsible for operative deaths provided 
the individual had a normal heart before operation. Even in patients 
with fairly advanced heart disease operative mortality is not ex- 
tremely high. However, one must remember that postoperative pneu- 
monia and embolism are much more common in patients with cardiac 
disease, and it is these complications rather than heart failure per se 
which should be of greatest concern. Proper preoperative treatment 
by rest, fluid restriction, digitalis, and diuresis when necessary, enable 
one to operate with a fair degree of safety on most patients with dis- 
ease of the heart. 

Another point to bear in mind in the question of cardiac failure as a 
complication of surgery is the question of age. The older the patient 
with cardiac disease the more likely is postoperative pneumonia to 
occur. A young individual with severe cardiac valvular disease is 
likely to withstand operation better than an elderly person with coro- 
nary arteriosclerosis. Patients with angina pectoris are, as a rule 
very poor operative risks. ’ 


PERITONITIS AND BLOOD STREAM INEECTION 

This complication occurred three times, two of the cases are directly 
attributable to intestinal injuries which resulted from freein«- adhe- 
sions. In the third case the infection resulted from cutting across the 
cervix in a case where a presumably large myoma of the corpus was pres- 
ent. To our chagi-in the bleeding came from a carcinoma which had not 
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been diagnosed and Tvliieli extended into tlie cer\dx below tbe line of 
incision. Tbe consequent soiling of tlie pelvis resulted in peritonitis. 

Two of these cases came to autopsy and in both, cultures from the 
hearts blood were positive. In one case where a rent occurred in the 
sigmoid, drains were placed through stab wounds just above the crest 
of the ilia. The rent was carefully closed with two layers of inter- 
rupted intestinal catgut sutures. The sigmoid was dropped into the 
bottom of the pelvis and the omentum wms spread over the pelvis. At 
autopsy the sutures in the intestine had sloughed out and the lumen 
was open for a short distance. In spite of this the infection was en- 
tirely localized to the pelvis and death was the result of blood stream 
infection. It would have been better if linen had been used instead of 
catgut. It is noteworthy in this series of cases that peritonitis only 
occurred when an infected viscus was opened. 

Many of our cases were admitted to the hospital in a markedly ane- 
mic and septic condition, as a result of infected and degenerated 
myomas. We have come to rely on the sedimentation time as the best 
index of operability. The sedimentation time in these cases was forty- 
five minutes, thirty-three minutes, and sixteen minutes respectively. 
It should be borne in mind that the sedimentation time is a better 
index of tissue degeneration than of actual infection, but since tissue 
degeneration and infection usually go hand in hand it serves as a use- 
ful guide to infection. It is our present policy never to operate in the 
presence of a low sedimentation time but rather wait for it to rise. 

SHOCK AND HEMORRHAGE 

The similarity between the sjTnptoms of shock and hemorrhage are 
too well known to require comment here. It has been clearly shown 
that in so-called traumatic shock the symptoms are really due to a loss 
of blood in the traumatized tissue itself. In hemorrhage the output 
of the heart is markedly diminished before the blood pressure begins 
to fall. The diminished volume of blood is compensated for by a de- 
crease in the size of vascular bed as a result of vasoconstriction and in 
this condition a patient may have a very greatly impaired circulation 
with very slight changes in blood pressure. Our experience has led 
us to believe that in most cases of so-called surgical shock, 
hemorrhage is either the chief or a contributory factor. There are 
undoubtedly cases of shock in Avhich hemorrhage is not a factor. This 
type of shock has been produced experimentally as a result of bullet 
wounds in the axilla." In this type of shock, vasodilatation is the rule 
in contradistinction to vasoconstriction in the hemorrhagic tjqie. ^ ^ 
feel, however, that the bloodless type of shock ivliich has been desig- 
nated as neurogenic is comparativelj’’ rare and it is our firm belief that 
the avoidance of blood loss Avould eliminate shock as a factor in peh ic 
surger5'. One of our patients was operated upon under spinal anes- 
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thesia. In this ease we were faced with, the -uniisual condition of a 
double uterus with fibroids in each horn. A mild hemorrhage occurred 
from the endometrium. The patient went into profound shock shortly 
after being returned to the ward, and died. We were unable to ex- 
plain this death and did not know whether to attribute it to the 
spinal anesthetic or not. The clinical fact that a patient under spinal 
anesthesia suifered a mild hemorrhage with fatal results could not 
be overlooked. 

Animal investigations were undertaken on spinal anesthesia and it 
was shown that the fall in blood pressure is the direct result of vaso- 
dilatation,^ The cardiac output decreases^ after the pressure falls and 
for this reason the low pressure of spinal anesthesia is better toler- 
ated than a low pressure from hemorrhage. A patient with a blood 
pressure of 80 mm. under spinal anesthesia may have a larger cardiac 
output than one suffering from hemorrhage who has a normal pres- 
sure. In spinal anesthesia a good portion of the vasomotor system of 
the entire body is paralyzed and when we consider that the compensa- 
tory mechanism of the body in hemorrhage is vasoconstriction, it is 
apparent that when spinal anesthesia is administered this compensa- 
tory mechanism for hemorrhage is also paralyzed. 

Experiments show that normal dogs can stand'^ a blood loss of from 
3 to 5 per cent of their body weight, but when spinal anesthesia is ad- 
ministered losses of only 1 per cent are serious and may be fatal. Con- 
sequently, we feel that the explanation for the case given above is at 
hand. The use of ephedrine clinically or experimentally has never 
completely obviated this danger, although it is the most powerful 
stimulant that we have. The value of transfusion in cases of lowered 
blood pressure from hemorrhage, neurogenic shock or spinal anes- 
thesia cannot be overestimated. In these conditions it is almost 
specific. 

ZINC CHLORIDE POISONING 

In view of the recent appearance of several articles on chemical 
hysterectomy and the use of zinc chloride, by Masson,® Mayo,^ Bab- 
cock® and others, one of our cases is of unusual interest. The patient 
aged thirty-five, bleeding as a result of hyperplasia of the endometrium 
was curetted under spinal anesthesia, the uterus was packed with 
gauze saturated with 50 per cent zinc chloride. Immediately the pa- 
tient showed evidence of respiratory distress and shortly died. Upon 
testing the toxicity of zinc chloride it was found that a dosage of 7.8 
mg. per kilo was lethal for dogs. It was obvious in this ease that zinc 
chloride is extremely toxic and is entirely too dangerous to be used in 
the uterus. Babcock cited numerous cases in the German literature 
of the use of zinc chloride resulting fatally. We mention this method 
only to condemn it. 
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CONCLUSIONS 

1. A series of 200 hysterectomies of various types performed for a 
variety of pathologic conditions is reported with the mortality of 4.5 
per cent. The value of the sedimentation time is stressed. 

2. The value of transfusion as a preventive for shock rather than 
as a therapeutic measure for shock is advocated. 

3. The danger from hemorrhage under spinal anesthesia has been 
shown. 

4. Zinc chloride as an agent for chemical hysterectomy is condemned. 
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OBSTETRIC MORTALITY 

An Analysis of 2268 Maternity Cases at the Bronx Hospital* 

By Charles W. Frank, M.D., and J. Irving Kushner, M.D., 

New York, N. Y. 

(From the Obstetric Service of the Bronx Hospital) 

|N VIEW of the latest report on obstetric mortality in New York 

City, which emphasizes the high rate as compared Avith other cities 
of this and European countries, a determined effort has been made on 
the part of the several medical societies of New York City to ascertain 
the facts and conditions leading to this high death rate. The purpose 
is to correct the causes at their origin, or at least, to bring before the 
attention of the medical profession those elements which contribute 
directly or indirectly to the ill effects on mother and child. 

This paper, in an attempt to bring out the details leading up to such 
maternal and fetal deaths, is presented in the hope that by means of 
such figures and data as haAm been gathered over a period of three 
and one-half years from 2268 consecutive eases on the Obstetric Serv- 
ice of the Bronx Hospital, some further light may be shed upon the 
relation betAveen the obstetrician’s handling of the case in accordance 
with the best teaching of today and the ultimate result. 

As a preliminary it is necessary to define certain terms and condi- 
tions referred to in this paper : 

1. The Obstetric Service of the Bronx Hospital admits patients pregnant fi'C 
months or more. The “lying-in” period averages ten days postpartum. 


'Read at a meeting' of the Clinical Society of the Bronx Hospital. 



FRANK AND KUSHNER : OBSTETRIC MORTALITY 


709 


2. The Prenatal Department aamits patients at any time after a positive di- 
agnosis of pregnancy has been made. _ _ 

3 The Ward Service and Prenatal Clinic are directly under the supervision ot 
the Obstetric Staff, but the “courtesy” or private service is not subject to the 
same strict surveillance, although it is necessary for the latter to observe the 
same rules for asepsis and medical care as the former. ^ 

4. A stillbirth is a fetus in whom there has been no respiratory effort on 
the part of the child, whether or not there has been any heartbeat before or after 

delivery. _ , . ^ 

5. A neonatal death is one that occurs any time after the first respiratory gasp 

and within the ten-day “lying-in” period in the hospital. 

6. A premature baby is one that was less than nine lunar months in utero, or, 
where the time factor was not available, that weighs less than 1600 p^ms 
(SVa pounds). This figure is chosen arbitrarily as the one closest to the period o 

viability. 

During the years of 1927, 1928, 1929, and the first six months of 
1930, there were delivered at the Bronx Hospital, 2268 mothers and 
2290 babies. During this period there were 6 maternal deaths, 52 still- 
births, and 30 neonatal deaths. 

Considering the maternal eases first, there were 6 deaths out of 
2268 total consecutive confinements, a mortality rate of 0.27 per cent; 
i.e., 2.7 per thousand, or 1 in 377 cases. The histories of two of these 
patients who died are briefly as follows : 

1. A case of uterus didelphys in which there appeared symptoms of acute in- 
flammation of abdominal viscera. The patient was operated upon and found to 
have a necrotic right ovary and diffuse Streptococcus hemolyticus peritonitis from 
which she died three days later. Within twenty-four hours postoperative a pre- 
mature stillbirth was delivered spontaneously. 

2. A ease of acute intestinal obstruction with possible neoplasm, complicating 
a pregnancy in a cardiopath. Surgical consultation advised against laparotomy. 
Labor was induced by means of a "Voorhees bag, and the baby delivered with 
medium forceps; but the patient died suddenly four hours later of cardiac de- 
compensation. 

In an attempt to arrive at a figure directly attributable to institu- 
. tional care and Obstetric Staff responsibility, it has been deemed ad- 
visable to subtract these two eases from the total of six maternal 
deaths, thus leaving a corrected percentage of 0.18 per cent ; i.e., 1.8 
per thousand, or 1 in 566 cases. In this connection the figures for the 
New York City Health Department for the entire city show for the 



Table I. 

Maternal Deaths 







NUMBER 

number 

PER 

PER 



year 

or 

or 

CENT 

THOU- 




CASES 

deaths 

RATE 

SAND 

New York City 


1929 

124,404 

629 

0.50 

5.0 

Nursery and Child’s 

Hospital 

1929 

2,180 

6 

0.27 

2.7 

Woman’s Hospital 


1928-9 

2,713 

26 

0.95 

9.5 

Lying-In Hospital 


1929 

4,653 

21 

0.45 

4.5 

Bronx Hospital 


1927-S-9 

2,268 

6 

0.27 

2.7 
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corresponding period of time a maternal death rate of 0.52 per cent, 
in 379,625 births. 

Table I shows a comparison of figures of maternal deaths in several 
hospitals of New York City. 

In the four remaining maternal deaths there were: 

One cesarean section 

One internal podalic version and extraction 
One forceps delivery 
One spontaneous delivery 

A consideration of the operative cases follows : 

There were performed 23 cesarean sections in 2,268 cases delivered, 
an incidence of 1.0 per cent, or 1 in 98 cases, ivith a maternal mortality 
rate of 4.3 per cent for this operation. Death in this ease was due to 
eclampsia with hypertension, cerebral hemorrhage, and coma. The 
operation per se was not in any way responsible for the fatal outcome, 
since the patient at the time of the cesarean section was unconscious 
and moribund. 

Internal podalic version and extraction were resorted.to in 25 of the 
2,268 deliveries; i.e., 1.1 per cent, or 1 in 90 cases, with a maternal 
mortality rate of 4.0 per cent for this maneuver. Death here occurred 
in a patient admitted to the hospital as an emergency case because of 
prolonged labor and exhaustion. To correct a persistent oecipito- 
posterior position, the Kielland forceps were applied but without suc- 
cess. This was followed by an internal podalic version and the baby 
extracted. The mother, however, died within twenty-four hours with 
symptoms of acute cardiac failure. 

Forceps deliveries were accomplished 137 times in 2,268 confine- 
ments, an incidence of 6.04 per cent, or 1 in 16 cases, with a maternal 
mortality of 0.67 per cent for this operative procedure. This included 
high forceps, midforceps A and B, Kielland and Scanzoni maneuvers, 
and low forceps. Death occurred in a case of persistent oeeipito- 
posterior position in which Kielland medium forceps were employed 
to hasten the second stage of labor. Polloiving delivery, symptoms of 
concealed hemorrhage appeared, and the patient died on the third day 
postpartum. 

In the remaining patient who was delivered spontaneously of trip- 
lets, death was due to postpartum sepsis following the retention of 
seeundines with subsequent infection. 

In considering the death of the babies, there are the following items 
of interest. There were born 2,290 babies to these 2,268 mothers, in- 
cluding 20 sets of twins and 1 set of triplets. Of these there occurred : 

Stillbirths 52, or 2.2%, or 22 per thousand 

Neonatal deaths 30, or 1.3%, or 13 per thousand 
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a total death rate of 82 in 2,290 births ; i.e., 3.5 per cent, or 1 in 28. 
The Department of Health (1929) figures show a fetal death rate of 
7.6 per cent. This, howeTer, includes embryos in all periods of gesta- 
tion. Table 11 shows a comparison of fetal death rate of various hos- 
pitals in New Tork City: 


Table II. Petal and Neonatal Deaths 


New Tork City 

Nursery and Child’s Hospital 

Woman's Hospital 

Lying-In Hospital 

Bronx Hospital 


yeae 

NUMBER 

OF 

OASES 

NUMBER 

OP 

DEATHS 

PER 

CENT 

RATE 

PER 

THOU- 

SAND 

1929 

T2i;ibF 

~9A96~' 

■~7T6~~ 

76“ 

1929 

■ 2,174 

no 

5.0 

50 

1928-9 

2,748 

175 

6.3 

63 

1927 

5,508 

379 

6.8 

68 

1927-8-9 

2,290 

82 

3.5 

35 


Bearing in mind the definition previously given of a stillbirth, as a 
baby in whom no respiratory effort has been made at any time, these 
cases are further classified as follows in Table III. 


Table III. Stillbirths 




NUMBER OP 

PER CENT OP 



CASES 

TOTAL BIRTHS 

Premature (1600 gm. or less) 


10 

0.39 

. Pull-term, operative 


22 

0.96 

■ Full-term, spontaneous 


20, 

0.87 

Total 


52 

2.27 

In the consideration of neonatal 

deaths all cases 

are included in 

which the baby breathed even 

once and in which 

death occurred 

either immediately thereafter or 

within the first ten days of the puer- 

perium at the hospital. These are 

classified in Table IV as follows: 

Table IV. 

Neonatal Deaths 




number OF 

PER CENT OP 



CASES 

TOTAL BIRTHS 

Premature (1600 gm. or less) 


15 

0.69 

Pull-term, operative 


5 

0.21 

Pull-term, spontaneous 


10 

0.42 

Total 


30 

1.32 


Also it is of interest to consider the type of delivery in conjunction 
with the death of the full-term baby. This is detailed in Table V: 


Table V. Poll-Term Petal Mortality 



STILLBIRTHS 

NEONATAL 

Operative delivery 

22 



Spontaneous delivery 

20 


10 

Total 

42 

+ 

15 = 57 
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We see liere that of the full-term babies, the number of stillbirtJi 
and neonatal deaths total 57 out of 2,290 births. Also, that the fetal 
deaths occurring in spontaneous deliveries outnumbered those in op- 
erative deliveries, 30 to 27. 

Next in order is a consideration of the important causes of death in 
these 82 babies, of which 57 were of full-term gestation and 25 were 
premature. This is shown in -detail in Table VI. 


Table VI. Cause of Death 



POLL-TEEM 1 

stillbirth neonatal 

I premature total 

Asphyxia and atelectasis 

Cerebral hemorrhage 

Anomalies and malformations 
Fractured vertebra 

36 4 

1 8 

4 3 

1 

23 63 

9 

2 9 

1 

Total 

42 15 

25 82 


It is seen thus that asphyxia and atelectasis accounted for the great- 
est number of deaths, 63, most of which occurred in utero. The diag- 
noses of these deaths were based on clinical, x-ray, and autopsy find- 
ings. The 9 cases of congenital anomalies, all of which occurred in 
the fetal deaths noted above, are detailed in Table VII. 


Table YII. Congenital Malformations and Anomalies 



STILLBIRTH 

NEONATAL 

Diaphragmatic hernia 


2 

Patent foramen ovale 


2 

Hydrocephalus 

1 


Polycystic kidney 

1 


Cleft palate and harelip 

1 


Anencephalus 


1 

Spina bifida 

1 



Possibly of greatest importance in the study of cause and effect are 
Tables VIII and IX in which are set down the more common causes 
and conditions occurring in obstetric practice, and the methods em- 
ployed to deliver the baby in these cases. 


Table VIII. Abnorjial Conditions During Labor 


1 

full-term 

STILLBIRTHS NEONATAL 

premature 

total 

Maternal toxemia ' 

9 ' 

2 

11 

Prolapsed cord , 

^ 1 


8 

Placenta previa | 

1 1 

2 

4 

6 

2 

Persistent posterior position 
Maternal cardiac decompensation j 

6 

2 


Of these the greatest incidence of fetal mortality occurred with 
maternal toxemia as a cause eleven times, while prolapsed cord ac- 
counted for eight deaths. The operative procedures employed in the 
delivery of the baby are detailed in Table IX. 
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MOTHER I 

BABY 



MA- 

PER 

PULL-TERM 1 

PREMATURE ) 

PER 


TOTAL 

TEBNAL 

CENT 

STILL- 

NEO- 

STILL- 

NEO- 

CENT 



DEATHS 

RATE 

BIRTH 

NATAL 

BIRTH 

NATAL 

RATE 

Porceps 

i 1S7 

1 

1 

1 

i 




High 

Mid 

2 

29 

1 

i 

1 

4 



1 

16 

Low 

83 1 



1 1 

1 




Scanzord 

3 ' 



1 1 

1 


1 

33 

Kielland 

20 

1 

5.0 

1 




5 

Cesarean section 

23 

1 

4.3 

2 

1 

1 


17 

Internal podalie ver- 









sion and extraction 

25 

1 

4.0 

10 

3 

1 

1 

60 

Breech presentation 








15 

and extraction 

38 



4 


1 

1 

Total 

223 

3 

1.3 

24 

4 

3 

3 

14 


It must be noted here that 2 eases have been omitted from this ta- 
ble, the two maternal deaths not considered as purely obstetric fatali- 
ties. These have been discussed in the early part of this paper. 

It is interesting to observe that of the 2,268 deliveries, 233 were 
operative procedures-, yet there were oirly 3 maternal deaths (cor- 
rected), or 1.3 per cent, and 31 fetal and neonatal deaths, or 14.5 per 
cent. Among the spontaneous deliveries, which numbered 2,035 eases, 
there was but 1 maternal death, or 0.04 per eentj while there were 
48 fetal and neonatal deaths, or 2.3 per cent. 

At the Bronx Hospital, the Kielland forceps were usually applied in 
cases of persistent oecipitoposterior position in preference to the Scan- 
zoni or Pomeroy maneuvers. In 22 attempts at Kielland maneuver, 
internal podalic version was subsequently employed twice. Among 
the remaining 20 successful attempts, there was one maternal death 
(the concealed hemorrhage), and one fetal death. 

In reviewing the foregoing facts and figures, one is struck by the 
various causes of maternal and fetal death, and the numerous opera- 
tive procedures. The question naturally arises, have the greatest care 
and maximum precautions been taken to insure the best results for 
the patient? Is it possible to reduce the death rate still further? Ac- 
cording to Polak, "maternal mortality is made up of infections, toxe- 
mias, hemorrhages, obstetric accidents, and operative deaths, all to 
some extent preventable." 

It is conceded that prenatal care is of utmost value in the reduction 
of obstetric morbidity. However, it is inevitable that even in clinics 
in which prenatal care is strongly emphasized, a certain number of 
patients will be lost. There will always be some deaths due to embol- 
ism and cardiac failure. Cerebral hemorrhages and paralyses occa- 
sionally oceui, as well as acute abdominal infections, with a high 
mortality rate. Eclampsia may occur even in the most carefully 
watched ease in which all precautions have been taken, though the 
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incidence lias been markedly diminished in the last few years. The 
“human factor” is always present, more so in the class of people that 
goes to make up ward cases, and the strictest warnings and sincerest 
advice often fall upon deaf ears and ignorant minds, rendering value- 
less all the scientific precautions and skillful obstetric procedures. 

This, in a measure, is also true of fetal mortality which depends 
upon several factors. 

1. Placental disease caused by intercurrent infections, toxemias, and 
lues. These explain the majority of prematures, macerated babies 
and congenital anomalies and malformations. 

2. Malposition and disiiroportion causing dystocia and increasing 
fetal distress. 

3. Character of labor and type of operative delivery causing cere- 
bral hemorrhage, asphyxia, fractures, palsies, etc. 

Owing to strict supervision of obstetric cases, during the antepar- 
tum period as well as dui'ing the hospital stay, the number of fetal 
deaths would seem to have been materially reduced here as compared 
with published figures of other institutions and of New York City 
generally. However, this paper is not intended as a comparative 
study of the several hospitals mentioned in the tables, since the condi- 
tions governing the admission of patients vary, as well as the social 
status of the patients themselves. 

SUMMART 

The figures quoted above and the tables outlined, indicate a mater- 
nal mortality per 1000 of 2.7, a stillbirth rate of 22, and a neonatal 
death rate of 13. The number of maternal and fetal deaths has reached 
a low figure at the Bronx Hospital. This has been brought about, first, 
by concentration of care upon the mother in the last three months of 
pregnancy; second, by a general attitude of conservatism during la- 
bor, with interference only when delay and procrastination might 
possibly result in morbidity or death. 

We wish to express our deep appreciation to Prs. Meyer Rosensohn and Hym^ 
J. Epstein, the attencling: ohstotricians at the Bronx Hospital, for the priviieg'e oi 
reporting this material and for their aid in making this study. 



THE OEAL AHMINISTEATION OP SODIUM ISO-AMYLETHYL 
BAEBITUEATE (SODIUM AMYTAL) IN LABOE 

A Pbeliminary Eepobt* 

By E. C. Hamblen, M.D., and D. 0. Hamblin, M.D., University, Ya. 

(From the Department of Obstetrics and Gyneeology, TJnwersity of Virginia 

Sospital) 

A mytal (iso-amyletliyl barbituric acid) was synthesized in 1923^ 

. and was described as tlie most active hypnotic of the dialkyl 
derivatives of barbituric acid. 

Details for the preparation of sodium amytal (sodium iso-amylethyl barbiturate) 
were described in 1926.2 During the past seven years amytal or sodium amytal 
has been used by a number of experimenters with animals.^, s, e. r, s, 9, 10, 11, 12 
Zerfas and his coworkersia first described, in 1929 , the use of sodium amytal intra- 
venously to produce anesthesia in the human being. Since that time, it has been 
administered clinically by the following routes; intravenously, is. 1®. is, 19, 20, 21 in- 
tramuscularly,22 rectally,ii and orally .is. i®. n. 23 its advantages in surgery as an 
anesthetic and for preanesthetic preparation have been described.i®. is. i®. n. i®. 24, 
25 , 26 Its ability rapidly to control the convulsions of eclampsia,!®. 22 , 27 of 
tetanus, 18 . 20 and of cocaine and of novocaine poisoning, 20 has been established. 
A number of writersi 4 , i®. 20, 22, 28 pas described its use in obstetrics; the method 
of administration in these cases has almost uniformly been intravenously. 

As there has been no description of the oral administration of this 
drug in labor, this work was undertaken to evaluate its effectiveness 
and to determine the proper system of dosage. 

Dosage . — This has proved quite difficult. The lethal dose for man is 
not known, and no direct application can be made of fatal doses estab- 
lished for certain animals.-®’ The upper margin of a safe dose 
intravenously has been placed at twenty-five grains®^ and we have not 
exceeded this, but our total dosage during labor has in several in- 
stances reached thirty grains. 

Administration . — ^We have administered sodium amytal orally so far 
to fifty patients. No attempt was made to select the patients. All the 
patients were hospital cases. As soon as the patient was in definite 
labor with regular pains and beginning dilatation of the cervix, the 
administration was begun. 

Our patients fall into two groups. There were seventeen who re- 
ceived as the initial dose nine grains. As labor progressed a number 
received an additional six grains after about two hours ; and a few of 
this number received an additional six grains in the latter part of the 
first stage. 

The patients in the second group received as the initial dose fifteen 
or eigh teen grains. The majority received the latter dose. One or 

♦Received for publication, November 1 , 1930 . 
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two additional doses of six grains were given as labor progressed in 
tbe majority of these cases. The results in this group have been tabu- 
lated under two heads : primiparae and multiparae. There were four- 
teen primiparae and nineteen multiparae in this group. 

We were interested in this series to note the rapidity of action of 
sodium amytal orally, the efflcieney of it in giving the patient relief 
from the pains throughout labor, the possible value of it in long and 
short labors, and finally, variations in susceptibility or idiosyncrasies 
which might prevent any routine scheme of administration being car- 
ried out. Our standard for efficiency was the production of a com- 
plete amnesia from the time the drug was administered. 

No additional medication was given. It may be advisable in cer- 
tain cases to combine the action of sodium amytal with that of mor- 
phine and magnesium sulphate, but we were anxious for our results to 
denote the single action of one drug. During labor we did everything 
to favor rest and sleep. All external stimulation was reduced as much 
as possible, examinations were reduced to a minimum, and the patient 
was allowed as much freedom as possible from disturbance. 

The indication for additional administration after the initial dose 
was increasing severity of the pains with evidence of the labor lasting 
several hours longer and the observation that the maximum effect of 
the drug had been obtained. The additional doses were not given 
until approximately two hours after the initial dose. 

Action . — An excellent result from the administration of sodium 
amytal orally was obtained only in patients in labor who received an 
initial dose of fifteen grains or more. In these patients the following 
effects were noted. Action of the drug was on the average noted in 
twenty-seven minutes, when the patient became very drowsy and slept 
between pains. The severity of labor at the time of administration was 
apparentlya definite factor in the rapidity of action. Difficulty was 
encountered in measuring the time of tbe maximum effect, because of 
the fact that the increasing severity of the pains often masked the 
increasing action of the drug. At this time the patient usually slept 
between pains, but became aroused during the pain, squirming, often 
complaining of the pain, tossing about in bed, and in some eases as- 
suming the crouching position. Immediately after the pain was over, 
the patient dropped back into sound sleep. This effect in the average 
cases was reached within forty-five minutes. AA'''hen restlessness or 
alertness between pains and undue complaint of pains Avere noted, an 
additional dose Avas given. The general condition of the patient dur- 
ing this time was excellent; Skin Avas flushed and Avarm. No cyanosis 
was noticed. All reflexes Avere present. The jDatient could alwaj^s be 
aroused by external stimuli, but often ansAvered questions unintelli- 
gently and followed instructions pooidy. There Avere no noticeable 
changes in pulse and temperature. In normal cases there Avas oh- 
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served only a moderate fall in blood pressure which in the majority 
of cases did not exceed 10 mm. No e^ddenee of gastrointestinal upset 
from the oral administration was noted. Patients took their fluids 
ivell and elimination was good. 

Labor . — We have not noticed any prolongation of labor from the use 
of sodium amytal. The average duration of labor has been : primip- 
arae, first stage 13i/^ hours, second stage 41 minutes; multiparae, first 
stage 41^ hours, second stage 16 minutes. The efficiency of the pains 
has apparently not been decreased; in a few eases an apparent in- 
crease was noted. Restlessness and excitement have been the most 
untoAvard features of its use. Constant nursing supervision is neces- 
sary for this reason. A few patients have become very excitable and 
required restraint. 

In the second stage it is impossible to get these patients to coop- 
erate in “bearing doivn”; however, involuntary expulsive action oc- 
curs with good result and our series show no increase in the length 
of the second stage. A factor in the shortness of our second stage is, 
no doubt, due to our practice of performing episiotomies early and 
almost routinely in primiparae and of not hesitating to use perineal 
forceps frequently. 

Deliverij . — The restlessness of the patient is often most annoying at 
this time, when she may thrash about considerably and disarrange 
the drapes and otherwise interfere with the smoothness of the deliv- 
ery. This cannot be controlled by the administration of nitrous oxide, 
for Ave have found that even small amounts of this caused the 


Table I. Cases m Which the Initial Dose AVas 9 Grains 


CASE 

NUAIBEK 

AGE 

PARITY 

p.p. 

FIRST 

STAGE 

SECOND 

STAGE 

TERMINATION 

OP LABOR 

TOTAL 

DOSAGE 

GRAINS 

RESULTS 

83812 

24 

i 

6.D.A. 

7“ 0™ 

0** 50“ 

Spontaneous 

27 

Excellent 

84969 

23 

i 

O.L.A. 

11" 40” 

1" 25“ 

Loir forceps 

9 

(a) 

Sedation 

84717 

22 

i 

O.L.A. 

6" 40” 

0" 47“ 

Episiotomy, low 
forceps 

21 

Sedation 

Sedation 

84915 

18 

i 

O.D.A. 

11" 25“ 

0" 30“ 

Episiotomy, 

spontaneous 

9 

Sedation 

84609 

21 

i 

O.L.A. 

1" 20” 

0" 30“ 

Spontaneous 

9 

84653 

23 

ii 

O.L.A. 

7" 15“ 

0" 15“ 

Spontaneous 

9 

Sedation 

85610 

37 

V 

O.L.A. 

2" 0” 

0" 4“ 

Spontaneous 

9 

Sedation 

84879 

28 

iv 

O.L.A. 

4" 30” 

0" 20“ 

Spontaneous 

21 

Pair 

84875 

18 

ii 

O.L.A. 

1" 55“ 

0" 20“ 

Spontaneous 

9 

Sedation 

80818 

37 

V 

O.L.A. 

2" 0” 

0" 4” 

Spontaneous 

9 

Sedation 

84612 

28 

vii 

O.L.A. 

0" 35” 

0" 4” 

Spontaneous 

9 

No effect 

8207S 

lit) 

III 

O.L.A. 

4" 0” 

0" 20” 

Spontaneous 

9 

Sedation 

84764 

18 

11 

4" 0” 

0" 35” 

Spontaneous 

15 

Pair 

84887 

22 

ii 

S.D.A. 

0" 50” 

0" 20“ 

Spontaneous 

9 

No effect 

84881 

25 

111 

O.D.A. 

2" 40” 

0" 15” 

Spontaneous 

15 

Good 

84623 

29 

ii 

O.L.A. 

7" 0” 

0" 35” 

Spontaneous 

9 


83868 

38 

is 

O.L.A. 

14" 25” 

0" 32“ 

Low forceps 

21 

Fair 


(a) Patient received 15 grains (initial dose 
tori' to insertion o£ Vooriiees 'bag'. 


9 grains and 6 grains later) prepara- 
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KIX) Drug not given until patient was far advanced in labor, 
(b) Drug not given until four hours before delivery. 
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pains to cease. We have therefore confined onr snpplemental inhala- 
tion anesthetic to the time of actual delivery and for the repair of 
lacerations and episiotomies. 

The amount of anesthesia necessary has been greatly reduced. A 
smaller quantity of nitrons oxide and a higher concentration of oxy- 
gen have been the rule. This is taken smoothly by the patient. There 
is no cyanosis, vomiting, or postanesthetic discomfort. Ether has not 
been necessary. We do not know whether sufficient relaxation for a 
combined podalic version can be obtained from sodium amytal and 
nitrous oxide and oxygen. We have not had occasion to do one in 
this series. 

There has been no increase in operative deliveries in our series. There 
have been 9 operative delivei-ies in these 50 cases; low and perineal 
forceps, 7 ; midf oreeps, 1 ; and 1 case in which cervical dilatation was 
completed with a Voorhees bag. In none of these cases did poor pains 
or prolongation form an indication. The low forceps extractions were 
done either in association with episiotomies out of respect for the 
pelvic fioor or because of signs of fetal embarrassment. The mid- 
forceps delivery was done because of slight irregularity of the fetal 
heart. 

Postjpartum . — There have been no complications of the immediate or 
remote puerperium noticed. The uterus contracted firmly after deliv- 
ery. There has been no postpartum hemorrhage. There have been 
observed no shock, chills, or marked changes in blood pressure, tem- 
perature, or respiration. The patient, as a rule, drops off into a quiet, 
restful sleep. The duration of sleep usually averages eight hours ; she 
is usually drowsy for another four hours, after which she awakes quite 
alert, with no recollection of the entire labor, after the first adminis- 
tration of the drug. None of the following symiDtoms has been noticed : 
pnlmonary edema, pneumonia, rash, itching, nausea, gastrointestinal 
upsets, headache, or gaseous distention. Elimination has been good. 
There has been no increased use of the catheter observed. Entil, the 
patient has reacted, there is need for constant nursing supervision. 

Babies . — ^Babies at time of delivery are quite lively and cry readily. 
There has been no e^ddence of cyanosis or narcosis. Several of the babies 
delivered by forceps required a slight amount of resuscitation. Only 
one baby in the entire series died. Death occurred on the fifth day 
from hemorrhagic disease of the newborn. A study of the nursery 
records of these babies shows nothing abnormal in their nursery 
progress. 

Besulis . — The results of our experience in the oral administration of 
sodium amytal to 50 unselected patients in labor are tabulated in three 
tables. Our results have been expressed as follows : Bo effect; seda- 
tion, where a slight drowsiness was noticed, but no analgesia or amnesia 
obtained; fair, where there was some slight analgesia and we felt as 
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(a) Patient went Into shock. 

(b) Drus administered too late to give good effect 

(c) Kapld labor. 

(d) Patient had definite resistance to sodium amytal ; no effect at all noted. 
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though, the patient was given moderate I’elief from the pains; good, in 
the cases in which the amnesia was not quite perfect and the patient re- 
membered a few isolated facts about the labor; excellent, where the 
amnesia was perfect. 

In the series in which the initial dose was nine grains, there were 
seventeen eases. Only one of these patients received an excellent ef- 
fect. Here the patient received nine grains and an additional six 
grains preparatory to the induction of labor and, consequently, re- 
ceived fifteen grains before labor began. Another twelve grains were 
received during labor, making a total dosage of twenty-seven grains. 

In our series of 14 primiparae who received an initial dose of fifteen 
or eighteen grains, 12 got excellent effect. The 2 patients in whom no 
effect was obtained were not fair trials, as both labors were rapid, one 
five hours and thirteen minutes and the other three hours and forty- 
five minutes. In both cases the drug was not administered until the 
patients had been in labor from twm to two and one-half hours and 
the total dose was only fifteen grains. 

In our series of 19 multiparae, who received an initial dose of fifteen 
or eighteen grains, excellent results were obtained in 10. In our 9 
failures, 2 patients showed definite idiosyncrasy and will be discussed 
further. In 2 cases the results were good, the amnesia not being quite 
perfect. A further factor in one of these cases was rapid labor and 
late administration. In the other 5 cases in which the results were 
not excellent, the explanation lay in rapid labor and late administra- 
tion of the drug. 

Idiosynci'asy . — As mentioned, 2 of our patients showed definite idio- 
syncrasy. 

One patient proved definitely resistant to the action of sodium 
amytal, although a total of thirty grains was administered and the initial 
dose was given sufficiently early. The labor lasted ten hours and forty- 
five minutes, during the period of which the patient was quite rational 
and described the labor afterward as her hardest. 

Another patient with a moderate toxemia of pregnancy and a blood 
pressure at the onset of labor of 150/110 went into shock after a total 
administration of twenty-one grains, her blood pressure falling to 
SO/40. She required two intravenous infusions and ephedrin to restore 
her from this vasomotor collapse. 

SUMMARY 

1. Oral administration of sodium amytal in labor is probably just as 
satisfactorj^ as by the intravenous route. 

2. The difference of only a few minutes in rapidity of action when 
given orally as compared with the intravenous administration is not 
sufficient to influence its effect in labor, except in the most stormy 
labors. 



722 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

3. The depth of narcosis depends rather on the dose employed than 
on the method of administration. 

4. Labor has apparently not been prolonged nor have operative de- 
liveries increased. No postpartum hemorrhages have occurred. 

5. No untoward effect on the baby has been noted. 

6. Marked variations in susceptibility occur and' there may be def- 
inite idiosyncrasies. For this reason the patient should be carefully 
watched during the period of narcosis and blood pressure readings 
taken regularly. 

7. Complete amnesia and a moderate amount of analgesia can be ob- 
tained in the vast majority of cases. The anesthesia cannot be relied 
upon. 

8. The initial dose probably must be as large as fifteen gi’ains and a 
total of thirty grains during labor may be administered with compara- 
tive safety. 

9. Restlessness is probably the greatest drawback to the use of sodium 
amytal in labor and apparentlj'- occurs in the majority of cases. Our 
experience is that this is no more marked where administration is oral 
than where the intravenous route is chosen. 

10. As this work is based on only fifty eases, further work is neces- 
sary to establish the proper dosage, method of administration, the 
desirability of combinations with other drugs, and finally, to evaluate 
its worth in the relief of the pains of labor. 
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THE BERCOVITZ TEST IN PREGNANCY 

By a. J. Gordon, M.D., F.A.C.S., and S. Wolfe Emmeb, M.D., 

Newark, N, J. 

(Chief and Associate, respectively, Prenatal Clinic, Newark City Dispensary) 

B ERCOYITZ, in an address before the Section of Obstetrics and 
Gynecology of The New York Academy of Medicine on January 
28, 1930, outlined certain “Studies on the pupillary reactions of preg- 
nant and nonpregnant women and their practical application in the 
diagnosis of pregnancy.” It occurred to one of us (A.J.G.) to try 
the Bereovitz test on a series of women attending the Prenatal Clinic 
of the Newark City Dispensary. As in all large prenatal clinics, a 
great many patients appear for examination because of suspected 
pregnancy and are later found to be not pregnant. It was decided to 
do the test on all the patients, pregnant and nonpregnant, in order to 
find out whether all pregnant women gave a positive reaction or at 
least what percentage, and whether the nonpregnant women were 
negative to this test. In other words, we realized that if the Berco- 
vitz test proved reliable, we had at our disposal a diagnostic procedure 
for pregnancy, simple and not time-consuming as the Zondek- 
Aschheim test or some of the other widely used tests for pregnancy. 

The technic as described by Bereovitz was used. One drop of 10 
per cent sodium citrate solution was mixed with five drops of the 
patient’s blood and instilled into the patient’s right eye, the left eye 
being used as a control. As Wassermann tests are done routinely on 
all our prenatal patients, we had our technician withdraw an extra 
specimen of blood to be used for the Bereovitz test. This procedure 
obviated the necessity of subjecting the patients to the further annoy- 
ance of having their fingers punctured. The reaction sought was 
either a dilatation of the right pupil or a contraction, as compared 
with the control. This reaction, in positive cases, came on in from two 
to five minutes. We must emphasize here the point that Bereovitz 
makes, to examine the pupils of both eyes before making the test, so 
as to see whether the pupils are equal, the reason being obvious. The 
patient must be examined under a soft mellow light, as a light too 
bright or glaring would spoil the reaction. In our series the patient 
was instructed not to look at the light but at some fixed object in the 
corner of the room, the light falling on the patient’s eyes. 

The test was performed on 110 consecutive patients examined at our 
clinic. Owing to an error of our filing clerk twenty of the cards could 
not be obtained at the time of writing this paper, so for statistical 
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purposes the results in onlj* 90 eases are reported. Only eases whieh 
gave a definite and elean-eut reaetion are classed as positive. Those 
cases which gave a suggestion of a reaction are classed, “doubtful.” 
Many of the “doubtful” reactions occurred in negro women, in whom, 
at times, it was very hard to read the pupil, particularly in those of a 
very black complexion. There is a great probability, in our minds, 
that many of these were actually positive. Those patients whose pu- 
pils apparently gave no semblance of a reaction were classed as “nega- 
tive.” All periods of pregnancy are represented, from four to six 
weeks to nearly term, besides those eases which upon examination 
were found to be not pregnant. In our series, no patient who was 
found to he not pregnant at tlie first examination or subsequent exami- 
nations gave a positive reaction, this agreeing with Bereovitz’s find- 
ings as reported at the 1930 meeting of the A. M. A. Several definite 
cases of pregnancy gave negative reactions. 


Total number of cases tested 110 

Total number of eases reported 90 

“Positive” reactions 58 (64.44%) 

“Doubtful” reactions 13 (14.44%) 

“Negative” reactions 19 (21.11%) 


SUMMARY AND CONCLUSIONS 

1. A statistical report of the Bercovitz test in pregnancy, based on 
90 cases is submitted. 

2. Of these, 64 per cent plus gave positive reactions, 14 per cent 
plus Avere doubtful, and 21 per cent plus were definitelj’' negative. 

3. All the nonpregnant cases gave negative reactions. 

4. We believe that many of the “doubtful” reactions in pregnant 
negro women ivere probably positive, and ivould have been interpreted 
so in white women. 

5. It is our opinion that the BercoAutz test is a Amluable aid in cases 
Avhere the diagnosis of pregnancy is in doubt. It is simple, quick, and 
can verj’' easily he done in the office or large clinic. 

AVe Tvisb to tbank our technician, Mr, Jacob Schaeffer, and our nursing staff of 
the clinic for their cooperation in this work. 

273 Roseville Avenue. 

234 Clinton Place. 



THE TETANOID SYNDROME AND ITS RELATION TO 
MENSTRUAL CRAMPS 

By E. C. Hartley, M.D., St. Paul, Minn. 

I N A RECENT preliminary reporP on the tetanoid syndrome in 
obstetrics the symptoms were described and a number of ease re- 
ports given illustrating their clinical oecuri'ence. 

Five symptoms are included in the syndrome. They are cramp- 
like pains in the legs and thighs, an irritability of disposition unusual 
in the patient, insomnia, parasthesias of the extremities, and often an 
edema of the extremities apparently not associated with the heart or 
kidney pathology. 

Tetany is described by Palta and Meyers as “ an abnormally increased 
condition of excitement of the nervous system, which is demonstrable 
in a heightened excitability of the motor, sensible, sensory, and vege- 
tative nerves, and under certain circumstances in parasthesias and 
bilateral intermittent, for the most part painful, spasms, with intact 
consciousness, or which become manifest through phenomena of irrita- 
tion on the part of the vegetative nerves. To the picture of tetany 
belong also trophic and certain metabolic disorders. The manifesta- 
tions are the result of an insufficiency of the parathyroid glands.” 

The classification of the syndrome is based upon its resemblance to 
the phenomena characteristic of tetany, and upon the reaction of indi- 
viduals having such symptoms to the therapeutic agents used for the 
treatment of tetany. The relationship between the five symptoms and 
tetany was briefly discussed in the px’eliminary report referred to 
above. 

The present paper reviews the incidence of such symptoms in a con- 
secutive series of 240 pregnant women seen at the Wilder Dispensary 
over a period of one yeai*. Although a few of the more severe cases 
have been treated, and a small number have been seen through labor 
and the puerperium, the chief concern throughout has been on the 
incidence of the syndrome and its possible relation to other factors. 
Each patient was questioned regarding the five symptoms, on the con- 
dition of the teeth, and on the menstrual history. Notes on treat- 
ment and on labor and the puerperium w^ere made in a very limited 
number. The nature of the role played by calcium in these relation- 
ships, its chemical structure in metabolic processes, the significance of 
its influence upon capillary permeability, its function in the nervous 
system ai'C the subjects of an extensive and rapidly growing litera- 
ture j references to this literature are deliberately omitted since the 
purpose of this paper is to pz'esent a single clinical relationship. 
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A numerical value was assigned the various symptoms and tliey were 
graded according to their severity. There is a certain arbitrary value to 
these grades, hnt they are based on a scale which has been followed con- 
sistently. Thus, in grading cramps, the value 1 was gii^en if mild cramps 
occurred in one extremity, 2 if in two extremities, etc. ; if more severe, 
the value was multiplied by two. The same method was followed for 
edema and parasthesias. For insomnia and irritability the values were 
necessarily more arbitrary, but again, such as they were, they were 
folloAved consistently by a single observer throughout. The value 1 
was given to either of these symptoms when the patient recognized a 
change from her usual habit in sleep or temper; the maximum value 
of 10 was given to those in whom an almost complete lack of control 
was shown even in the dispensary by fidgeting, weeping, and dwelling 



Pigr. 1. — Curve showing' increase of correlation ■with tlie gravidity of the patient. 


upon rather pointless fears and anxieties. With the factor of pain 
during menstruation a maximum value of 10 was given to those who 
were forced to go to bed for several days at that time and who looked 
forward with dread to their periods; the value 1 was given when a 
patient had an occasional cramp to ivliich she paid but little attention. 

At the close of the year the case histories were grouped according 
to the gravidity of the patient into six groups. The number of those 
in the entire series who were gravid seven or more were too few to 
lend themselves to comparison. 

For each patient a severity index was found by adding the values 
ascribed to the five symptoms in the syndrome. After arranging and 
classifying the various data, the factor menstrual cramps was chosen 
for comparison with the severity index for two reasons .- fii’st, because 
a question to the patient as to the presence or absence of ci'amps could 
be answered more definitely and with fewer qualifications than any 
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other, and secondly, beeanse in looking over the assembled data there 
appeared to be a greater likelihood of finding a significant relationship 
in that factor. The coefficient of correlation was then found between 
the weighed factors severity index and menstrnal cramp value ac- 
cording to the formula 


^ N(N2-1) 

In which If — the coefficient of correlation. 6 ^ d~ = the sum of the 
deviations between the rank order of the two factors squared, and 
N = the number of cases. 

Correlation coefficients may range from a minus one to a plus one. 
A minus one shows an inverse relationship, zero indicates a complete 
absence of relationship, while a plus one value indicates a perfect 
cause and effect relationship. In speaking of this method of looking 
for relationship betiveen sets of phenomena, Karl Pearson® says : Phe- 
nomena of any sort “are contingent, and the problem .... is to 
measure the degree of this contingency, which we see lies between the 
zero of independence and the unity of causation.” In the instance here 
given the degree of contingency as measured by correlation is high, 
and approaches the unity of causation. The word “cause” is used 
here not in the sense of a “force,” but in the sense in which John 
Stuart Mill defines causation as “uniform antecedence.” As express- 
ing a high degree of antecedence, the coefficients here given have a 
routine and sequence indicating a clinical value. 

Women in the first group (gravid one) have a coefficient lower than 
the rest, but still High enough to be significant of a definite depend- 
ence of the two sets of factors. This coefficient rises rapidly with each 
succeeding pregnancy to approach, but never reach, the unity of 
causation. 

Considered from a clinical point of view, one would apparently be 
justified in telling a patient seen early in her first pregnancy, whose 
history showed that she had had menstrual cramps, that she would 
very likely suffer from one or more of the symptoms of the syndrome. 
For each succeeding pregnancy, having a similar men.strual history, 
one might expect these symptoms ■with enough confidence to warrant 
an early use of appropriate treatment as an anticipatory measure to 
prevent, if possible, the occurrence of sjunptoms otherwise practically 
inevitable. 
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PRIMARY CARCINOMA OP THE VAGINA IN A GIRL OP 

POURTEEN 

With a Consideration- op the Age Incidence op 905 Cases op 
Carcinoma op the Uterus, Vagina and Vulva 

By L. Grant Baldwin, M.D., Pasadena, Calif. 

(From the Department of Obstetrics and Gynecology, University of Michigan) 

F) RIMARY carcinoma of the vagina at any age is uncommon, and 
A beioTV twenty is extremely rare. It is for this reason that this case 
is being reported. 

Mrs. V. L., married. Lorn February 28, 1914, entered the University Hospital as 
an emergency on November 21, 1929. Her family history was negative for cancer 
although her mother had been told she had a uterine tumor. Prior to the present 
illness the patient had always been well with the exception of the children's diseases. 
At the age of eight she injured the base of her spine by falling, and has com- 
plained of occasional pain in her spine since that time. She has lost forty-three 
pounds in the last year, weighing one hundred and twenty pounds on admission. 
Her menstrual life started at thirteen, regular at first, of twenty-eight day in- 
terval and. lasting six days. She was married in November, 1928, and has had one 
pregnancy, terminated by cesarean section in July, 1929, the child dying nine hours 
after birth. 

Her chief complaints were pain in the right hip, back, vagina and uterus; fre- 
quency and dysuria. Soon after marriage she complained of a bloody vaginal dis- 
charge and dyspareunia. In January, 1929, backache and pain in the vagina 
began. She was then two and a half months pregnant. She consulted Dr. H. L. 
Snyder of Winfield, Kansas who performed a biopsy which was reported as medullary 
squamous cell carcinoma. At that time the cervix was free, and the malignant 
process was confined to the right vaginal wall. Eadium was administered by Dr. 
O. W. Swope, of Wicliita, Kansas, but the patient did not return for further 
treatment. 

Examination on admission revealed a well developed but poorly nourished girl. 
The skin was pale and dry, but otherwise general examination was negative. 
Vaginal examination was attempted without anesthesia, but was unsatisfactory. 
Under an anesthetic, the entire right side of the vagina from just within the 
hymenal ring to the vault was seen to be involved in a friable necrotic mass. 
Likewise the right side of the cervix and to a lesser extent the left, were involved. 
The right broad ligament was markedly infiltrated, and there was some involve- 
ment of the left. Biopsy again confirmed the diagnosis. The case was considered 
inoperable, and was treated with x-ray. Her condition gradually became worse 
and her weakness progressed. The bloody discharge became less and ceased. On 
April 26, 1930, she called the nurse to inform her that she was again bleeding. 
A few minutes later she was dead as the result of a massive hemorrhage. Autopsy 
showed that the malignant growth had completely destroyed the soft tissue in the 
right pelvis, the sacrospinous ligament being exposed. The right ureter was 
surrounded by the newgrowth with resultant hydronephrosis. No gross metastasis 
to distant organs could be seen. The most notable feature of the autopsy was the 
complete exsanguination of all tissues. 

Through the kindness of Dr. Snyder, we were able to submit a slide of the original 
biopsy, together with our own, to Dr. Aldred Scott -Warthin for diagnosis. Both 
of these he considered as medullary squamous cell carcinoma. 
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In 1919 Dr. Eenben Peterson^ reviewed 500 cases of uterine cancer 
and analyzed tliem in reference to age. The incentive for his paper 
had been a ease of sqnamons cell carcinoma of the cervix in a woman 
of twenty-one. To the above series 405 cases of carcinoma of the 
uterus, vagina and vulva have now been added from the Department 
of Obstetrics and Gynecologjq University Hospital, from 1919 to 1929. 
These include only those cases that have been proved microscopically, 
and are by no means a complete list of the eases seen. 

The age distribution of the 905 cases will be considered under the 
following headings; (1) Total number of cases, (2) carcinoma of the 
uterus, (3) carcinoma of the cervix, (4) carcinoma of the fundus, 



Fig. 1. High power photomicrograph of specimen removed for biopsy. 


(5) squamous cell carcinoma of the cervix, (6) adenocarcinoma of the 
cervix, (7) carcinoma of the vagina, and (8) carcinoma of the vulva. 

The age distribution has been divided into five-year periods, the, 
first multiple of five being inclusive; for example, the period from 30 
to 35 includes ages from 30 to 34 inclusive, but not 35, which is in- 
cluded in the next period. 

Table I shows the age distribution of all 905 cases. The highest 
number of cases falls between 50 and 55, while 61.4 per cent oecnr be- 
tween the ages of 40 and 60, 

Theie were 86 1 cases of carcinoma of the uterus, both cervical and 
fundal, thei'e being 722 cases of the former and 145 cases of the lat- 
ter. Again the highest group is from 50 to 55. This series shows a 
slightly lower percentage of fundal cases than did Peterson’s article, 
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mentioned above. However, Smith and Grinnelp. found in 649 cases a 
ratio of 1 fundal to 4.46 cervical, while Hoblank® reports a ratio of 1 
to 10 and Mahle'* in 855 cases found 30 per cent to be fundal. 

In the cer-\acal carcinoma, both squamous cell and adenocarcinoma, 
the maximum number of eases falls between 40 and 45, with 47.28 per 
cent between 40, and 55. If these cases are dmded into their compo- 
nent groups one finds that the squamous cell variety still has the same 
age predominance, while the gToup of adenocarcinoma has an equal 
preponderance from 40 to 45, from 50 to 55 and from 55 to 60. 

One would expect the fundal cases to have an older age selection 
which is borne out in the present series, 26.89 per cent being between 
55 and 60. After 60 there is a sudden drop in the number of these 
eases. This series is unusual because of 14 cases under 40, as Donald 
and Shaw® in 177 eases found only one below 40. 

Table I. Age Distribution of 905 Cases of Carcinoma op Uterus, Vagina, and 
Vulva in the Unwersity op JIichigan Hospital, Confirmed by 
Microscopic Examination 


AGE 

TOTAT 

UTERUS 

CERVIX 

FUNDUS 

SQUAMOUS 

CELL 

CERVIX 

ADENO- 

CERVIX 

VAGINA 

VULVA 

10-15 

1 i 






1 


15-20 









20-25 

11 

11 

10 

1 

8 

2 



25-30 

35 j 

33 

31 

2 

27 

4 

2 


30-35 

61 I 

60 

57 

3 

55 

2 


1 

35-40 

104 

101 

93 

8 

86 

7 

1 

2 

40-45 

146 

141 

127 

14 

118 


3 

2 

45-50 

127 

124 

110 

14 

104 

7 ' 

1 

2 

50-55 

152 

145 

119 

26 

no 

9 

1 

6 

55-60 

131 

128 

89 

39 

79 

9 

1 

2 

60-65 

75 

72 

50 

22 

47 

2 


1 3 

65-70 

44 

36 

25 

11 

22 

4 


8 

70-75 

8 

7 

4 


4 



1 

75-80 

9 

8 

6 


6 



1 

80-85 


1 

1 


1 




Total 

905 

867 

722 

145 1 

667 

55 

10 

2S 


Only 10 cases of primary carcinoma of the vagina proved by micro- 
scopic examination have been seen in this clinic in the past 29 years. 
Of these, 3 oecui’red between 40 and 45, and 2 between 25 and 30. The 
present ease is the only one under 25. 

Of the 28 cases of vulval carcinoma the greatest number occurre 
between 65 and 70, there being 8 in this group ; and 6 between 55 and 
60. There were no cases below 30. 

A careful reidew of the available literature has been made of a 
cases of carcinoma in the above locations, at or below the age of 20. 

Bonners in 1927 reviewed the literature for uterine carcinoma in the young, 
Eentschleri in 1929 wrote on epitheliomas of the vulva and included the young 
cases; Kehrer and Neumanns in 1929 considered both sarcoma and carcinoma o 
the uterus in children, and recently Morses has discussed all cases below S 

of 10. 
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Only 2 cases of primary carcinoma of the •vagina at 20 or yo'unger could be 
found. Wardi® reported a case at 20, and stated that 2 eases had been reported 
at 14 and 17 respectively, but gave no references and these eases have not been 
located. He described his ease as an epithelioma of the infiltrating type. The 
patient had complained of dyspareunia and vaginal bleeding. Heckfordu in 1868 
reported a case of medullary carcinoma of the vagina in a child of 10 months. 
An autopsy ■was performed, the report of "which stated that there were villous looking 
growths protruding from and greatly distending the vagina. 

There are 4 cases of carcinoma of the fundus that demand mention. The 
youngest was reported by Kehrer and Neumann.® This case was a child fifteen 
months of age. The authors describe the malignancy resembling a sarcoma for the 
most part, but with some alveolar structures resembling carcinoma. They conclude 
that the growth was a carcinoma, whose unripe cells showed a tendency to dif- 
ferentiate into structures varying morphiologically. Taussig^® reported a case of 
adenocarcinoma of the fundus at nineteen years, the diagnosis of which was con- 
firmed histologically. Eosslei® reported a case ten years of age, having a tumor the 
size of a child's head and occupying most of the pelvic and abdominal cavities. 
This was removed and even microscopically no adnexa could be found. There were 
metastases to the peritoneum, pleura, and diaphragm. He himself questioned the 
diagnosis, stating that the cells were embryonal in character and not like ordinary 
carcinoma cells and resembled ovarian carcinoma and the interstitial cell sarcoma 
of the testes. 

Yon Hansemannw reported a patient of Kobiank’s seventeen years of age. Cur- 
ettage bad shown a definite epithelial carcinoma of the body of the uterus. 

The cervical cases helow twenty are more common although the reports of several 
are not satisfactory. The youngest case is that of Bumm,is an adenocarcinoma 
at seven months. This patient was operated upon but died of pyelitis. Ascbbeimi® 
confirmed the diagnosis microscopically. This same case has been reported by 
Bertkau^r hut is given as eight months. 

Philippic reported a case of Pfaundler’s three and one-quarter years of age. She 
was healthy and strong but pieces of tissue had been passed from the vagina. 
These were diagnosed as adenocarcinoma and the uterus was removed. Durck di- 
agnosed the condition microscopically as an endothelioma of the portio vaginalis 
and posterior vaginal fornix. 

McDonaldio and more recently Morsel have reported a case of adenocarcinoma of 
the cervix in a child of ten. This child had been admitted because of a gonorrheal 
vaginitis of two years’ standing. The discharge had been bloody on two occa- 
sions. The abdomen was distended and there was tenderness over the bladder. 
There was a watery, blood-stained discharge associated with pieces of tissue. 
Yaginal examination revealed a soft friable mass on the cer-vix. Microscopically 
this proved to be an adenocarcinoma. An exploratory laparotomy showed that the 
uterus was five times normal size but it was impossible to remove it. 

Glockner's^o case was reported by Margelsberg. This patient was seven years 
old and had had vaginal bleeding since the age of four. A radical panhysterectomy 
was performed and the upper one-third of the vagina was removed. She was free 
for four years and then developed inguinal metastases. The diagnosis of adeno- 
carcinoma of the anterior cervical "wall extending into the vagina was confirmed 
microscopically by Pobert Meyer. 

Gangliofer’s=i case at eight years also seems' authentic. This child had had 
vaginal bleeding for two or three years. Tlie tumor was the size of a hazelnut 
and projected into the vagina. The tumor was removed and Chiari reported the 
pathology as a medullary adenocarcinoma of the cervix. 

BonnerG has reported an unquestionable ease at thirteen years. The patient bad 
previously been treated for ”ovari.an dyserasia” and vaginal examination had been 
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neglected. The menstrual cycle had started at eleven years of age and was as- 
sociated with pain in the lower left quadrant. When twelve years of age a thick 
cream-colored discharge appeared which persisted. Two months later she had a 
profuse vaginal hemorrhage, which was repeated. Wlien first seen by Bonner 
vaginal examination showed a cauliflower type of growth the size of an orange, 
located on the cervix. This gro^vth together with the entire infravaginal cervix 
was removed with a cautery and radium and x-ray administered. Nineteen months 
later there was no evidence of recurrence. The diagnosis of adenocarcinoma was 
supported by Lederer, L'Esperance, and Ewing. 

Aguinaga^c has reported a case of carcinoma of the cervix in a girl of four- 
teen years. Diagnosis was made by biopsy, but the type of malignancy is not 
mentioned. The tumor W'as removed, followed by cauterization and radium, and 
there were no metastases thirteen months after operation. Little^s also reported a 
case of carcinoma of the cervix at the age of fourteen. It has not been possible 
to consult the original but references state that no histologic examination was made. 

In 1926 Lisa and Cornwall24 reported a case of squamous cell carcinoma of the 
cervix in a child of sixteen. There were metastases to the lungs, heart, spleen, 
and liver. 

There are four cases reported at eighteen years, by Cragin,25 Boyd,2G Wells, 27 
and de Eouville,28 respectively. 

Cragin’s ease was confirmed mieroscopicall}’’ by Frances Carter Wood. This 
patient had had hemorrhages for several months, and a large cauliflower mass was 
found extending from the cervix. Biopsy was performed, followed by radical 
panhystereetomy. Four months later there was no evidence of recurrence. 

De Eouville’s case had had irregular metrorrhagia for six months. This had 
been associated with a discharge which had become fetid. For two months she 
had had vag^e pain in the lower abdomen. Vaginal examination revealed a veg- 
etating tumor. Badical panhystereetomy was performed with apparent recovery at 
ten months. Microscopic diagnosis was an epithelioma of the cervix. 

Boyd’s case was presented in 1905. The patient was unmarried and had suf- 
fered from menorrhagia since the onset of her menstrual life, four and one-half 
years previously. Five weeks prior to admission the patient had noticed something 
protruding from the vagina, and the discharge which had been present became of- 
fensive. Examination showed a growth the size of a small walnut, attached to the 
anterior cervical lip by a broad pedicle. The cervix was amputated, and later the 
uterus and right ovary were removed per vaginum. The original pathologic report 
was adenocarcinoma but later w’as changed to endothelioma. The pathologic com- 
mittee of the London Obstetrical Society reported that portions of the tumor 
resembled ordinary papillary adenocarcinoma, while other portions suggested that 
the growth began in the endothelium of the blood vessels. 

Wells’s patient had recently been married, her menstrual period had begun a 
few days late and then she had had profuse vaginal bleeding. A diagnosis of an 
abortion was made and a curettage was performed. This showed an adenocarcinoma 
at the level of the internal os. A radical vaginal hysterectomy was then done. The 
patient was reported as well four years later. 

Eckardt29 and Tschopso have both reported cendcal cancer in individuals nine- 
teen years of age. Tschop’s patient had fallen downstairs four months before 
admission. This fall had resulted in loss of blood from the vagina and exhaustion. 
Following this the patient had noticed a discharge and small loss of blood when at 
stool. Examination showed that the larger portion of the cervix was covered by a 
dense irregular sensitive tumor. There were no metastases to the vagina or adnexa. 
The uterus was removed and the patient recovered. Diagnosis was confirmed 
histologically. 
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Bckardt’s ease was first considered as sarcoma, but finally called carcinoina. 
The patient’s menstrual periods had been regular but profuse. A tumor the size 
of a child’s head was found in the vagina attached by a pedicle to the cervical 
canal. The uterus was not enlarged. 

An adenocarcinoma at twenty has been reported by Darnall.^r The tumor, the 
size of a man’s fist, was described as being of the cauliflower type and occurred in 
an unmarried negress. She entered the hospital because of a more or less constant 
flow and a sensation of fullness in the vagina. A panliysterectomy was performed. 
Tlie patient died the same night of pulmonary embolism. The pathologic report 
was adenocarcinoma. 

Gusserow32 reported two eases of carcinoma of the cervix, one seventeen and 
one nineteen. The original reference states that these are the cases of Glatter and 
Eeigel respectively. 

Glatter33 in a discussion of desirable death statistics mentions that between 
1862 and 1869 in Vienna, one individual died at seventeen and one at twenty of 
carcinoma of the uterus. No further details are given. Wliile BeigeN^ in a table of 
age incidence states that be has had one case of uterine carcinoma at nineteen 
but does not say whether fundal or cervical, and does not give any details. 

Adamses reported a case of carcinoma at two and one-half years but the 
pathologic committee that examined the specimen considered it as a teratoma and 
not carcinomatous. 

Engelhornss refers' to cases reported by Beigel at nineteen, Glatter ss at seven- 
teen, and Eosensteinsr of the fundus at two, but does not believe that they have 
been proved satisfactorily. 

The information concerning primary vulval carcinoma in children is very poor, 
and in addition, these cases seem to have been reported in the most unavailable 
literature. 

Bietrixss has been given the credit for reporting tlie youngest case, in a child 
of eighteen months. Both Bietrix' original article and Popovitch ’szs reference 
fail to specify the exact type of tumor. However, Bietrix does state that the 
case was originally repotted by Gaillard Thomas'^'’ who, one finds, described the 
growth as a sarcoma. 

Kimoshita^i has reported a case of epithelial cancer of the vulva in a fifteen- 
year-old child. This reference could not be obtained and consequently no further 
details are known. 

Rothcliild'42 in 1912, writing on the malignant newgrowth of the vulva and their 
prognosis, states that MerzAs reported a case of carcinoma of the vulva at sixteen, 
Fileux one at five. Reported attempts to obtain Merz’s original article have failed. 
Pileux’s44 case proves to be a sarcoma. Eothchild in a list of 331 eases of car- 
cinoma of the vulva found one case between ten and fifteen and one case between 
sixteen and twenty. 

Ossing4s ]ias reported a ease of carcinoma of the vulva in a girl of twenty. Pom- 
months before admission she had been married. Wliile on her honeymoon she 
first noticed a small painless tumor on the right labium. This tumor was removed 
two months later and a diagnosis of carcinoma made microscopically. When ad- 
mitted, Ossing states that there was a deep crater-like scar in the middle of the 
riglit labium major. This was largely healed but was adherent to the bone. The 
edge was hard and infiltrated -with nodules the size of lentils. The right inguinal 
glands were enlarged and tender. The inguinal glands, the right half of the 
labium, and most of the descending ramus of the pubes were removed surgically. 
The wound healed by primary union, but the patient died the same year. 

LooriclGc ill reporting two cases of vulval carcinoma mentions that St. Germain 
had reported a case of carcinoma of the vulva in a child of five. A careful search 
has failed to reveal that St. Germain ever reported this case in the literature. 
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In this paper an attempt has been made to collect as many of the 
cases of carcinoma of the female genital tract below the age of twenty 
as possible. The result is necessarily somewhat incomplete due to the 
difficulties met in searching the literature. Nevertheless one is im- 
pressed by the number of authentic cases reported and one cannot fail 
to realize their significance and the importance of an early diagnosis 
by means of timelj’ examinations. 
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COMBINED PREGNANCY, WITH REPORT OP A CASE 
By S. a. Weintraub, M.D., St. Louis, Mo. 

(From the Department of Gynecology and Obstetrics, St. Louis University 

School of Medicine) 

C OMBINED or compound pregnancy are terms whieli Pave been 
employed in the literature to denote a coexisting intrauterine 
and extrauterine gestation. 

Novak believes that the term “compound pregnancy” should be 
used in a limited sense in reference to a condition in which an active 
pregnancy occurs in the presence of the remains of a previous gesta- 
tion, as for example, an intrauterine pregnancy complicated by a 
lithopedion, resulting from a previous gestation. For the purpose 
of study, a differentiation should be made in the classification between 
a combined and a compound pregnancy. 

As is evident, combined pregnancy is primarilj’- a twin pregnancy, 
one impregnated ovum lodging in the decidua of the uterine cavity 
and the other finding attachment usually to the tubal mucosa. In the 
process of growth, complications ensue, producing symptoms which 
maj!" terminate one or both pregnancies and cause the death of the 
mother. 

Fortunately, combined pregnancy is a rather infrequent condition,- 
so rare that few of us have occasion to observe one or more than one 
such complication. Perhaps the symptoms are so mild in the early 
stages, the extrauterine pregnancy terminating spontaneously’- and 
completely, that sufficient clinical evidence of a combined pregnancy 
may be lacking. Furthermore, while the ectopic pregnancy is being 
diagnosed, the uterine pregnancy which may or may not be aborting 
concurrently, is likely to be overlooked. The literature records a 
number of instances of unexpected uterine gestations diagnosed dur- 
ing or after a laparotomy for an ectopic. 

Since the question of superfetation in twin uterine pregnancy can- 
not in most instances be proved, it becomes increasingly difficult to 
diagnose such a condition in combined gestation, for here we are 
dealing with two fetuses, whose abode and nourishment are so dis- 
similar that it is quite impossible, even at or near term, to diagnose 
a superfetation. Physically and physiologically, a superfetation is 
possible, but the literature fails to record such a case. 

Unfortunately many of the cases appearing in the literature give 
but meager histories. The authors, reporting the eases merely because 
of their rarity, stress the operative findings and the final results. 

•Read at the mectinET of the St. Ix)uis Gynecological Society, Kov. 8. 1029. 
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In a mixed series of cases it has heen found that the greatest incidence of extra- 
and intrauterine pregnancy occurred in women between the ages of thirty-one and 
thirty -five years (33 per cent), and that the second pregnancy was most susceptible 
to this complication (25 per cent). There is probably the same hereditary factor 
in multiple conceptions here as in other types of human pregnancies. Some of 
these patients give a history of previous twin gestation. It was further observed 
that the tendency to interruption of pregnancy for both the ectopic and uterine 
types occurred most frequently during the second and third months of gestation. 
For the uterine pregnancy, the occurrence at two months was 13 per cent and at 
three months 17 per cent, while for the extrauterine type at two months it was 
23 per cent and 16 per cent at three months. Only 37 per cent of the uterine and 
23 per cent of the extrauterine fetations came to term. The mortality rate for the 
mother was 21 per cent, the uterine fetus 61 per cent, and the ectopic 96 per cent. 

Duverney, in 1708, was the first to report a combined pregnancy which he found 
at autopsy, death resulting from rupture of the tubal sac. In 1825, Mme. La- 
Chapelle recorded a case of a seven-month, premature, spontaneous, uterine deliver}', 
followed by the maternal death on the fourth postpartum day. An autopsy 
revealed an ectopic. Parry, in 1876, collected 23 cases from the literature. Only 
in the last thirty years, however, has this type of multiple pregnancy been suf- 
ficiently assembled and reviewed. Zinke, in 1902, collected 88 cases, and, in 1904, 
appeared Simpson’s paper with a review of 113 cases; this was followed, in 1907, 
by Neugebauer’s notable monograph of 171 eases; and, in 1913, he increased the 
number to 244 cases. Prom 1913 to 1926 Novak was able to assemble 32 cases, 
while from 1913 to 1928 Stein collected 36 cases. In reviewing the last two papers, 
it was found that 18 cases w>ere duplicated (due of course to the similar period 
covered by their reports), so that in a collective sense we have up to that time 
294 cases of coexisting extrauterine and intrauterine pregnancy appearing in the 
literature. While only 294 cases have been reported up to 1928, by far the greater 
number has been either unrecognized or unreported. Since we are fully aware that 
many twin uterine pregnancies never develop to twin births, so likewise are many 
combined gestations overlooked, and result in a spontaneous resolution of the 
ectopic or merely an exaggeration of the uterine flow. 

The symptoms vary, depending upon the duration of pregnancy and the loca- 
tion of the interruption. As has been stated previously, early conceptions, uterine 
and extrauterine, may terminate with little disturbance. The pelvic condition may 
be attributed to a mild adnexal involvement, an intestinal or urinary tract upset, 
a physical or mental overexertion, etc.; and so it proceeds unrecognized to spon- 
taneous expulsion and in the ectopic t}q)e usually to absorption. But with the 
advancement of the pregnancy, the symptoms of termination become more pro- 
nounced, depending upon whether the uterus or the tube is the expulsive organ. 
If, however, both are active in the process of interruption, then the clinical pic- 
ture truly becomes confusing, and unless w'e are on the alert, grave results may 
follow. Fortunately, such cases are very few in number and the ectopic explosive 
type predominates. The symptoms of an ectopic abortion and rupture are path- 
ognomonic and need not be discussed here. It is necessary only to add that with 
a concomitant uterine pregnancy, the passing of a uterine decidual cast is lacking, 
and for obvious reasons there may be a complete absence of uterine bleeding if 
the uterine pregnancy is undisturbed. The lack of a uterine discharge at this 
time should arouse our suspicion of a possible undisturbed pregnant uterus; and, 
on the other hand, a profuse uterine hemorrhage with ectopic symptoms should 
warn us of a progressive abortion in a coexisting uterine gestation. With a 
uterine abortion and an undisturbed ectopic pregnancy, the s}’mptoms are those 
of an ordinary abortion, except that there might be evidence of a greater external 
hemorrhage, due perhaps to the increased congestion in the pelvis plus the indirect 
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action on tiie myometrium from a growing extra-uterine fetation. If, however, the 
combined pregnancy has survived the more trying early periods and has reached 
a stage of viability, then the symptoms are practically the same as in a twin 
uterine gestation, except that there may be greater discomfort produced b}^ the 
ectopic, resulting from its peculiar placental attachments, from a lack of a smooth 
muscular inclosure, and from adhesions to the surrounding organs. 

Depending upon the symptoms, the diagnosis is made either early or late. The 
various subjective symptoms and physical findings of an acute explosion are 
familiar. The degree and type of uterine bleeding may assist us in reaching a 
proper conclusion. The stage of the combined pregnancy, with a uterus larger 
than the usual size of one associated with a simple ectopic, may likewise point to 
the actual condition. The greatest danger lies in cases showing predominating 
symptoms of a uterine abortion with only mild adnexal involvement. Only the 
most careful history and examination will save us from dangerous pitfalls. 

If the combined gestation proceeds past the first trimester, the outlook for a 
viable fetus under favorable circumstances may be expected. Stein’s statistics 
show that 43 per cent of uterine pregnancies are interrupted by the end of three 
months as compared to 53 per cent of the ectopics, while up to the seventh month 
an additional 15 per cent of the intrauterine and 18 per cent of the extrauterine 
fetuses are lost, and after the seventh month, 42 per cent of the uterine and 29 per 
cent of the heterotopic pregnancies terminate. We might assume, therefore, that 
a near majority of such twin fetuses delivered past the seventh month have an 
opportunity to survive. And yet, in looking through the literature w’e find only 
9 cases where both fetuses were delivered alive. Of this number, only 3 cases 
showed both a living mother and two living children at the end of two weeks. 
Because of the rarity of such end-results and other interesting features, I wish to 
report the fourth such case of combined pregnancy, terminating in the third 
trimester, and resulting in two living children and a living mother. But before 
doing so, it might be advisable to discuss the treatment. 

As in a simple ectopic, the indication for surgical interference in 
combined pregnancy in the early months is the recognition of the 
heterotopic pregnancy. At this time, the extrauterine conception is 
seldom diagnosed, unless symptoms of its separation become evident. 
Although in many instances the uterine pregnancy is not recognized 
preoperatively, the extirpation of the internal bleeding area must 
proceed, even in the knowledge of a coexisting uterine pregnancy, 
care and gentleness being employed in handling the impregnated 
uterus. 

The uterine pregnancy is less likely to be disturbed in cases of 
tubal abortion, while a tubal rupture near the proximal end of the 
tube will usually effect a termination of the uterine pregnancy. The 
nearer the site of the tubal involvement is to the uterus, the greater 
is the possibility of a uterine interruption. If both pregnancies are 
in process of termination, a laparotomy preceded by a gentle curet- 
tage has been recommended. A curettement at this time seems to be 
a questionable procedure. If at all possible, a genuine conservative 
attitude in the management of the uterine abortion should be the 
method of choice. Some operators have attempted the removal of the 
ectopic disturbance bj'" the vaginal route, proceeding through the pos- 



738 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


terior fornix. In an nncomplicated ectopic snch a procedure is difficult 
and nnsatisfactoiy, requiring at times a laparotomy to complete the 
operation. With an additional uterine pregnancy, the vaginal route 
should be completely relegated so as not to disturb further the normal 
pregnancy. 

A combined pregnanej'’ in the later months of gestation with living 
fetuses and no symptoms of termination should be carefully observed 
in a well-equipped institution until viability is beyond question and 
then a laparotomy for the removal of both babies is probably the pref- 
erable procedure; although in undiagnosed cases, following a vaginal 
delivery and later recognizing a living ectopic, a laparotomy has been 
performed with the removal of a living baby. The literature fails to 
record an instance in which there was interference with the vaginal 
delivery by the extrauterine pregnancy, although the process of the 
uterine expulsion may somewhat affect the opportunity for a success- 
ful laparotomy later. 

At the present time there is complete accord that a laparotomy is 
indicated for a viable heterotopie fetus, but there is some dissension as 
to the proper disposition of the abdominal placenta and membranes. 
Since in many instances the placenta is attached near the site of its 
original implantation, such as to the broad ligament, hemorrhage may 
be controlled during and after its separation by proper hemostasis of 
vessels in the broad ligament. When, however, such attachments are 
found to the intestines, region of aorta, liver, etc., the removal of the 
secundines becomes distinctly a very hazardous and unwise procedure, 
resulting in a high maternal mortality. In such instances it is advis- 
able to ligate and cut the cord as close to the placental origin as pos- 
sible and permit the placenta and membranes to remain in the perito- 
neal cavity. Some operators further advocate the closure of the 
abdomen without drainage. If infection does not occur, absorption 
follows in a comparatively short period of time. Others advise gauze 
packing of the amniotic sac, marsupialization of the sac to the pei’ito- 
neal edges of the abdominal opening, and drainage. 

In 164 collected cases of celiotomy in advanced ectopic pregnancy with a living 
child, Sittner draws the following conclusions: 

30.7 per cent maternal mortality in cases of marsupialization of sac. 

6.8 per cent maternal mortality after removal of placenta and securing 
blood vessels. 

5.7 per cent maternal mortality after removal of placenta and sac. 

The marked difference in the above maternal mortality rate would 
tend to give the impression that all patients should have complete 
removal of the secundines to improve their opportunity for recoveiy. 
It seems more likely, however, that the higher mortality is due to the 
unfavorable site of the placental attachment, preventing its sepaiation 
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and removal, and therefore prodnetive of more profuse bleedings and 
of more frequent infections. The mortality rate appears to he affected 
more by the location of the placental implantation than by the em- 
ployment of any special method of treatment. On the other hand, if 
the fetus has been dead for some time, the placenta is readily sepa- 
rated and its removal is a very simple procedure, resulting in little or 
no hemorrhage. 

In opening the amniotic sac for the removal of the fetus, the usual 
precaution is taken to pack off, so as to limit the escape of amniotic 
fluid into the peritoneal cavity. Usually oligohydramnios is present, 
although Lindfors, quoted by Blacker, reported an uncomplicated 
ectopic pregnancy in Avhich there were 11 or 12 liters of amniotic fluid. 



Fig. 1. — The ectopic fetus with flattening of left side of head, neck, chest, etc. 



Pig. 2. — Shows more pronouncedly the deformities of both legs. 

Because of the absence of the protective mechanism of the uterine 
muscle, the frequent lack of a sufficient amount of amniotic fluid, the 
pathologic encroachment of the embryo upon abdominal tissues and 
also the concurrent growth of the pregnant uterus, the extrauterine 
fetus frequently shows malformations, contractures, flattenings, de- 
pressions, etc., the head being most frequently involved. (See Figs. 
1 and 2.) 

There are many other interesting features of combined pregnancy 
which could be taken up for discussion, as for example the conserva- 
tive treatment of ectopics; pathology of extrauterine pregnancy; the 
employment of the vaginal exploratory puncture, etc. The scope of 
this paper, however, will not permit of a discussion of these phases and 
so I shall proceed to the case presentation. 
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Case Eeport. — ^Mrs. M. S., colored, entered St. Louis City Hospital on May 31, 
1929, giving her age as thirty-eight years, horn in Mississippi. She had two 
children aged thirteen and eleven years respectively. She had had no miscarriages, 
and there w’ere no multiple pregnancies on either side of the family. She had never 
had any serious sickness. Her previous confinements w'ere normal. Same husband 
for all the pregnancies. Her menses began at the age of ten, thirty-day type, nine 
days’ duration, profuse, and no pain. Date of last menses was questionable. Her 
present condition dates from Dee. 26, 1928, when she had a severe pain in 
the left lower abdomen which necessitated her going to bed for several days. 
Following this attack, she spotted intermittently for a few days. She then 
noticed that her abdomen was enlarging. She firmly insisted that her men- 
struation was regular up to the early part of April, 1929. Owing to a poor 
mental state, not much reliance could be placed upon her statements. She was 
unaware of her pregnant condition until she came to the hospital. Examination 
then showed a fairly w'ell-developed w’oman, weighing about 135 pounds, and 5 feet 
tall. Physical examination was negative except that there was almost a complete 
absence of teeth and a pendulous abdomen containing multiple masses. The di- 
agnosis of a twin uterine gestation was made. One was a cephalic presentation 
(left occiput), engaging in pelvis, and the other was a transverse presentation 
with the head in left mid-upper abdomen, body above, extending to the right side. 

She went into labor June 7 and delivered at 7:50 P.M., O.L.A., a premature 
(eight months) female fetus weighing 2200 gm. The birth of the second fetus 
was then awaited. When no further development in the progress of the second 
labor was evident, consultation was asked. I saw her about twenty hours after the 
first delivery. 

Abdominal examination revealed a transverse presentation in the upper abdomen 
confirmed by x-rays and also distinct fetal heart sounds, to the left and above the 
umbilicus. Eectal and vaginal examination showed a puerperal uterus, empty of 
fetal contents, lying to the right and below, and a fetal mass to the left and 
above. A diagnosis of a combined pregnancy was made and a laparotomy was 
done under ether anesthesia. With the umbilicus as a central point, an incision 
12 cm. long was made to the left of it. The fetal sac was evident only in a 
small area, the remainder being covered by adherent bowel and omentum. The 
visible point of the sac was packed off and then opened. About 10 c.c. of a fairly 
clear amniotic fluid escaped. A female fetus weighing 1420 gm. was delivered; 
the cord was clamped and cut. There were spontaneous respirations. We then 
attempted to explore. It was found that the placenta was adherent to the descend- 
ing colon, and extended over toward the region of the spine, aorta, and small 
bowel. A gentle maneuver in the left upper pole of the placenta to find the degree 
of adherence produced such severe bleeding, that it was necessary to pack and 
repack, finally using a Mikulicz drain. The remaining cord was then cut short 
and after the amniotic sac was packed, the edges of the sac were sewed to the 
parietal peritoneum at the abdominal opening. The abdominal wound was closed 
in the usual way, permitting exit for the two packs. The postoperative course was 
somewhat stormy, but daily improvement was noticeable. On June 19, nil packs 
had been removed and a gauze drain was inserted to keep the abdominal wound 
open for necrotic drainage. On July 3, twenty-four days after operation, placental 
tissue was in process of expulsion through the abdominal wound and was therefore 
extracted. Shortly thereafter the abdominal wound \Yas completely healed and 
mother and both children were discharged from the hospital. 

The extrauterine fetus showed the usual effects of an oligohydramnios as well 
as a lack of the protective mechanism of the uterine muscle. The parts of the 
fetus which were in approximation to the back of tlie mother evidenced a marked 
flattening, as for example the left side of the fetal head, left part of the neck, left 
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slioulder, etc. Likewise, the limitation of the size of the sac produced marked de- 
formities of the lower extremities. 
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SPONTANEOUS EVACUATION OP PYOSALPINX THROUGH 

THE UTERUS 

By Charles H. Garvin, M.D., Cleveland, Ohio 

(Assistant Surgeon, Geiiito-Urinary Dispensary of the Laheside Hospital and the 
School of Medicine of Western Deserve University) 

A CAREFUL seai'cli of tlie gynecologic literature at my command 
reveals reports of but two cases of rupture of a pyosalpinx by way 
of the tubal ostium into the uterus and thence into the vagina. One 
of these cases was reported by Edward Liell,^ and the second case by 
Hammond.-’ ^ 

The comparative rarity of this satisfactory outcome in pyosalpinx, in 
which nature drains the accumulated pus for the surgeon, prompts me 
to call attention briefly to the condition and to report 2 eases from my 
clinical records. 

That this condition is rare, there is no doubt. J. Bland Sutton^ 
saj's that there is no trustworthy pathologic evidence that the dis- 
charges escape into the uterus by way of the tubes. Fulkerson,'^ 
Graves,‘= Kellj*,' and Polak® make no mention of such possibilities. 
Anspach® says, “Under rare circumstances the pent-up pus, after 
reaching a certain degree of compression may be discharged through 
the uterine end of the tube into the cavity of the uterus. But this is 
not a frequent occurrence, for the infiltration of the tubal wall, the 
fixation and distortion of the tube wliich are incident to the inflam- 
mation, and the complicated peritonitis with adhesions and exudate 
usually block the uterine extremity.” 
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CASE REPORTS 

Case 1. — Mrs. E. P., aged twenty-eight, widow, one child of twelve years, 
prostitute, first came under my observation on September 10, 1921, complaining of 
“pain and soreness in the lower abdomen.” Family and past history were ir- 
relevant, except that during the previous winter she was confined to bed for two 
weeks with a simEar complaint, which was diagnosed by the attending physician 
as “inflammation.” Menses began at fourteen years, 28-day type, painless and 
regular untE her illness the previous winter, since which time she has been 
markedly irregular, menstruating every two or three weeks with “severe cramping 
pains in the lower abdomen,” only relieved after passing large clots. Last period 
ended one week before this examination, but recurred the day before. 

The patient was in bed and appeared to be in pain. Temperature 99.6° F., pulse 
80. Lower abdomen was slightly distended, rigid and tender, especially in lower 
portion. Vagina was of the relaxed marital type. Cervix was larger than normal, 
congested, eroded, and with a thick, blood-tinged tenacious discharge. Typical 
pelvic tenderness, with shortening and tenderness in both right and left fornices. A 
tender mass in the posterior culdesac displaced and immobilized the uterus forward 
and upward. 

The patient was treated with rest in bed in semiprone position, elimination, ice 
bag, forced fluids, etc., until September 18 and irregularly at the oflS.ce with 
tampons, etc., until February 28, 1922. She did not report for further treatment 
because she said she was feeling quite well. 

She was next seen on February 18, 1924, complaining of pain in left lower 
abdomen that had been present for three days and had steadily grown worse. This 
had been the first recurrence of this pain since her treatment in 1922 and she 
had continued as a prostitute. The temperature was 103.2° F.; pulse was 100; 
her abdomen was distended, rigid and tender, the tenderness being most exquisite 
just above the symphysis in the middle line and to the left. On vaginal examina- 
tion the cervix was found high in the vaginal vault against the anterior vaginal 
wall. There was well-defined bulging in the posterior culdesac, causing a marked 
vaginal shortening. The cervix was congested, reddened, eroded, and even slight 
movement elicited intense pain. The uterus and adnexa could not be defined. 
The protrusion was more marked in the left side. 

The patient was again placed on palliative treatment. On February 20 she felt 
much relieved and temperature was 101° F. February 21 her condition was the 
same but temperature was 100° F. The next day the temperature had dropped to 
99.8° F. February 23 she reported a restless night, with intense pain and high 
fever, but the following day the patient was much improved and temperature was 
99.6° F. She remained in bed until March 17 with a temperature ranging from 
100° F. to 99° F. and which finally became normal. Operation was advised during 
this quiescent period, but was refused by the patient. 

On May 12, 1924, she was again forced to bed with the same syndrome of 
symptoms, except that the pain was more intense and radiated down her left thigh, 
with high fever, chills, and drenching sweats. On examination a temperature of 
101° F. was noted, with increased tenderness and rigidity in the lower left quadrant. 
Protrusion into the vaginal pouch had increased since previous examination. The 
patient was treated paEiatively until May 17, when it was noted that there vas 
no improvement and she was getting progressively worse. Vaginal examination 
revealed that posterior bulging had increased, especially on the left side. There 
was marked induration of the vaginal wall and all the classic signs of pelvic 
abscess. Aseptic paracentesis of bulging mass showed pure pus. Posterior drain 
age was advised and urged and the patient consented to have it done the next 
morning. At 2:30 P.ii. the same day, I was hastily summoned to the patient s 
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bedside and she informed me that she had experienced a sudden pain in her lower 
abdomen and felt something '‘give way” and shortly afterward a profuse yellow 
pus was discharged from the vagina with much relief of pain. 

My first impression was that the pelvic abscess had spontaneously ruptured into 
the vagina. Very careful examination failed to reveal any rent in the vaginal 
wall. It was noted that pressure on the bulging posterior mass caused an increased 
flow of pus from the cervical canal. The cervix was cleansed and the canal 
aspirated, and time and time again the pus could be made to flow. Discharge con- 
tinued for one weelc with progressive diminution in the posterior bulging and 
amelioration of the symptoms. Ten days later at the ofiice pressure exerted with 
a sponge on a dressing forcep caused a flow of pus from the cervix. Smears 
showed numerous pus cells but no organisms. Eceovery was rapid. 

On April 5, 1926, she was given a bimanual examination and only a thickening 
of the posterior vaginal wall with some shortening in the posterior culdesac was 
found and she was quite free from symptoms. She was seen on the street about 
six months ago and informed me that she had not experienced any pain or dis- 
comfort and that her menses had been regular and painless. 

Case 2. — ^Mrs. E. B., aged thirty -five, Negro, domestic; first came under my 
care on March 3, 1921, for treatment for a “breaking-out” on her face and bodja 
Past, family, and menstrual history were negative, except for a history of a sup- 
purative inguinal adenitis on the right side, six years previously. General examina- 
tion was essentially negative. She had a generalized miliary papular syphilide and 
her blood Wassermann was four-plus. Antiluetic treatment was arranged for, but 
the patient was not seen again until December 19, 1922. At this time she had an 
indolent, dirty gray ulcer on the inner side of the right leg about two inches above 
the internal malleolus. Her blood Wassermann was still four-plus. A course of 
six intravenous neoarsphenaminc and twelve intramuscular mercury salicylate in- 
jections was given. The nicer completely healed, but the patient did not report 
for further immediate observation or treatment. 

She was next seen on September 2, 1924, complaining of “sickness of stomach, 
vomiting, and pain and tenderness in lower right abdomen.” A diagnosis of 
subacute pelvic inflammatory disease was made and she was put to bed for two 
weeks with palliative treatment. 

On December 1, 1924, the patient began another course of antiluetic treatments 
which was not completed. On November 16, 1928, the blood Wassermann was again 
two-plus and the patient was induced to take three intravenous neoarsphenamine 
injections. 

She was not seen again until January 7, 1930, when she came to the office with 
a history of having been in bed for three weeks under the care of another physician 
for treatment for “pus-tubes.” She complained that there were constantly present 
pain and tenderness in tlie lower abdomen, a profuse yellow discharge, and frequent, 
burning urination. Her last menses had ended two weeks previously after con- 
tinuing for ten days. 

Vaginal examination showed a marital ovitlet and both labiae bathed in a puru- 
lent greenisli-ycllow discharge. Stained smear showed gram-negative intracellular 
diplococci. The uterus was fixed in a mass that bulged into and markedly shortened 
the posterior culdesac. The cervix was congested, enlarged, cetropic, and eroded. 
Upon inserting and expanding the speculum blades, thereby exerting pressure on 
the posterior bulging, it was noticed that there was an increase in the discharge. 
The cervix and vagina were gently wiped dry and the speculum was again inserted, 
special effort being made to press the lower blade against the posterior bulging; 
ag.ain there was a discharge of pus from the eervLx. The cleansing process was 
repeated with the speculum in place and pressure was exerted with a sponge on a 
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dressing forcep on the bulging and pus was seen to flow from tbe cervix. Smears 
from this discharge again showed an intracellular diplococci. This phenomenon 
could be repeated, even after aspiration of the cervix, again and again at subse- 
quent visits until January 20. Patient was treated locally with mercurochrome-220 
in 3 per cent solution. ”At each visit it was noted that the bulging was decreasing 
in size. Smear showed no evidence of gonococci on Pebruary 6. On February 
25 all signs of active inflammation having subsided, a linear cauterization of the 
cervix was done in one stage. 

She was last examined on April 5; the cauterized cervix had completely healed 
and there were no perceptible stigmas of gonorrhea in either the cervix, or in 
Naboth’s or Skene’s glands. The posterior bulging had entirely receded, and the 
uterus could be palpated but was immobilized and both right and left culdesac 
were somewhat shortened and other adnexa could not be palpated. The patient said 
that she felt fine. 
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REPORT OP FATAL CASE OP CHEMICAL HYSTERECTOMY* 
By John M. Nokes, M.D., Nashaulle, Tenn. 

(Mesident Oistetrician and Gynecologist, Vanderhilt University Hospital) 

M ES. N. E., aged forty-three, admitted to the hospital, January 21, 1930. 

Present Illness . — Gradual cessation of menses during the past year associated 
with hot flashes and generalized weakness. One month prior to admission the 
patient had profuse bleeding which persisted to the time of admission. Biopsy from 
cervix, negative for carcinoma. 

Past History . — Chronic cholecystitis with cholecystectomy in 1926. Mucous colitis, 
benign adenoma of thyroid, psychoneurosis associated with menopause. 

Marital History . — Seven children Eving and well. Three abortions. 

Pelvic Examination . — External genitals normal; moderate relaxation of vaginal 
outlet; mild laceration of cervix with free bleeding from the cervical canal. Uterus 
in normal position, slightly enlarged and freely movable. Eight appendage palpable 
but not tender. 

Lahoratory Examination. — E.B.C. 4,100,000; W.B.C. 9,400; Hg. 62 per cent; 
sedimentation time eighty-five minutes; P.S.P. 75 per cent total output; urethral 
smear negative; cervical smear negative. 

Clinical Diagnosis . — Hyperplasia of the endometrium. 

*Prom tlie Department of Obstetrics and Gynecology, Vanderbilt University Hos- 
pital. 
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Operation . — Under spinal anesthesia a dilatation and curettage rvas performed. 
After carefully covering the vagina with gauze saturated with sodium bicarbonate 
solution, the uterine cavity was packed with gauze which had been soaked in 
50 per cent zinc chloride solution and wrung dry. Simultaneous with the packing, 
the patient began retching. This was associated with a sudden severe drop 
in blood pressure. The only complaint the patient had was a severe burning 
sensation over the bladder. Bespirations became very shallow, blood pressure which 
was originally 140/70 dropped to 70/1. Ephedrine failed to elicit any response. 
The pulse became weak and thready and tlic patient assumed a mahogany hue. 
The uterine packing was removed -with no improvement in the patient’s symptoms. 
Tlie patient was given saline with ephedrine intravenously but to no avail. There 
was complete circulatory failure with death. 

COMMENT 

This unfortunate case did not behave as did those cases of circula- 
tory failure which we have occasionally seen during spinal anesthesia 
and oui’ clinical impression was that circulatory failure was caused by 
the toxic action of zinc chloride. A series of dogs were injected intra- 



Pig. 1. — The sudden sustained drop in 'blood pressure due to injection of 10 c.c. of 1 
per cent zinc chloride. Dog II, February 7, 1930. 

peritoneally with varying amounts of 50 per cent solution of zinc chlo- 
ride. These animals failed to show any immediate toxic reaction from 
the injection and were autopsied at the end of forty-eight hours. As 
was to be expected the zinc chloride had exerted a corrosive effect on 
the abdominal viscera. 

We believe, from these experiments, that the danger of immediate 
toxic symptoms resulting from the regurgitation of zinc chloride solu- 
tion through the fallopian tubes is practically nil. It should be borne 
in mind that this may occur in practice and cause a chemical p'elvic 
peritonitis and in the course of time may cause kidney damage of vary- 
ing degree. Babcock^ states that there is danger from both pressure 
injection into the sinuses and chemical peritonitis caused by disten- 
tion of the fallopian tubes. Another series of animals were anesthe- 
tized with barbital, the carotid artery being exposed and connected 
with a mercury manometer. Femoral veins ivere exposed and varying- 
amounts of zinc chloride were injected intravenously. Three c.c. of 
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50 per cent solution of zinc chloride caused an immediate fall in blood 
pressure and death resulted in a very short period of time. Smaller 
amounts, as low as 10 c.c. of 1 per cent solution, always caused a sud- 
den, sensational drop in blood pressure hut death in this group was 
not so sudden as when larger amounts ivere used. It seem? that when 
the solution was allowed to enter the blood stream, toxic symptoms 
appeared. This patient was curetted for diagnosis and evidently the 
zinc chloride obtained entrance into the blood stream through the open 
veins in the uterus. For this reason if this particular agent is to be 
used, the uterine packing should be made very loosely and curettage 
should not be done prior to packing. In the original article by 
Masson- curettage prior to the packing of the uterus was not discour- 
aged. 

In revieiving the literature numerous references as to the toxicity 
of the solution and fatal eases are reported by Hofmeier,^ Schmid, 
Buttersack,® and others. Buttersaek records the ease of a patient who 
died sixty-nine days after treatment was instituted. This patient de- 
veloped a nephritis, presumably as a result of zinc poisoning. Soil- 
man® states that when zinc is given intravenously, its chief action is 
paralytic. The brain is first affected while the motor areas are not 
involved. Blood pressure falls rapidly, but this is owing to cardiac 
depression. 
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A NEW CANNULA FOR TRANSUTEBINE TUBAL 
INSUFFLATION 

By Mortimer N. Hyams,'-' M.D., F.A.C.S., New York, N. Y. 

(From the Department of Gynecology, New York Post-Graduate Medical School and 

Hospital) 

W ITH improved methods of technic, transuterine tubal insufflation has become 
an accepted diagnostic and therapeutic method. The development of salpingog- 
raphy has made it possible to visualize the uterine cavity and the lumen of the 
fallopian tubes. Atresia of the oviduct prevents the passage of the media, and 
the exact site of obstruction is clearly defined in the salpingogram. 

Until recently, tubal insufflation and salpingography were considered hospital 
procedures. Today, with the proper equipment, either may be carried out in the 
physician’s office, with minimum economic loss to the patient. 

The instruments heretofore used for insufflation are of rigid metal construction, 
curved slightly at the distal end, and varying in size from 12 to 20 French. 


‘Assistant Professor Gynecology. 
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The number of openings at the distal portion also vary, usually adapted to the 
diameter of the instrument. 

The cervix is not uniform in size, shape, or consistency, nor is the uterus always 
in its normal anteverted position. Hence, the passage of a large rigid cannula into 
the cervix, through the internal os into the uterine cavity often results in con- 
siderable trauma to the cervix. Avenues of infection are opened for the micro- 
organisms present in the vagina, thereby increasing possible morbidity by favoring 
the development of endocervicitis, parametritis, etc. Because of congenital or 
acquired abnormalities in the lumen of the cervix, internal os, or in the uterus 
itself, it is sometimes impossible to introduce a rigid instrument into the uterine 
cavity. 

With these difficulties in mind, it seemed logical that the substitution of a 
flexible for a rigid instrument would be a step forward in technic. I have there- 
fore devised an instrument wliich has overcome the previous difficulties and proved 
to be entirely satisfactory. 




C33Cr, 







Fig. 1. 

of a metal tube. A, a flexible ureteral catheter B a 
cornea rubber irrigating tip, C, and a metal stopcock, The metal tube ’a 

B “S aT t TaLU' 

T / f flexible ureteral catheter segment two inches long, size 9 French 
with a lateral and terainal eye, and screws tightly into the threaded end of tube 
■ The stopcock, D, is at the proximal end of the tube A and nermUa 
of . I,™r fringe „ a Wb. -The .«bb» ^ t prZte 

the external os wlien the instrument is in use, ^ 

advantages 

1. The terminal portion of the instrument is semirigid but flexible 

3. By removing the rubber obstructing tip, it bocoiues an ideal uterine sound 

4. A amount of trauma to the eervia is attended b, its use 

5. Abnormal conditions of the cervical canal internal ns m- +es 

fere trith the passage of the fleaibl. tip. ' 

,4: »<• «>* »!>««, can be replaeed when neees- 

78 East Seventt-Kinth Street. 



A SIIMPLE METHOD OP VAGINAL ILLUMINATION 
Bt Ned Shnayerson, M.D., New York, N. Y. 

V AGINAL illumination by means of a light attached to a speculum requires 
a special fitting to the speculum or a bulky clip with a bulb which more or 
less obscures the field. 




Fig. 1. — The clip Itself ; a cylindrical metal bar with Its ends flanged to fit over the 
ventral blade of the speculum. 

Pig. 2. — The clip as It Is slipped Into the ventral sllL 

By taking advantage of the ventral slit in the speculum, I have devised a 
very simple cbp which will support any illuminator of the Cameron type, in a 
bivalve speculum. The point of illumination occupies a minimum of space and 
affords clear and unobstructed vision, allowing the maximum space of a bivalve 
speculum for any vaginal procedure. 

125 West Seventy-Sixth Street. 
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A SIMPLIFIED METHOD OP INTRODUCING THE CARBON 
DIOXIDE IN THE TUBAL PATENCY TEST 

By Samuel Hanson, A.M., M.D., Stockton, Calif. 

{From the San Joaquin General Sospital) 

I N PERPORITING the Rubin test the direct supply of the carbon 
dioxide from a high pressure tank carries with it certain disad- 
vantages. In the first place, a portable tank of the gas equipped with 
a siphon meter is not always readily available. Second, the control 
of the pressure and rate of flow, even with the aid of the proper me- 
chanical devices, is rather inconvenient, and not entirely fi’ee from 
danger in the hands of the occasional operator. The high pressure 



Fig. 1. 



tank was devised for entirely different purposes. As a direct source 
of supply in the delicate tubal patency test it seems to be unwieldy 
and cumbersome. 

The above considerations are not merely theoretical or personal; 
Pnrniss, Dickinson, Heaney and others have recognized the same dif- 
ficulties, and have sought means to simplify the test by eliminating 
the high pressure tank. 

It occurred to me that since the volume of gas needed is small the 
requisite quantity could be conveniently handled in a bottle under 
atmospheric pressure. The gas could be forced out of such a container 
by displacing it, under controlled pressure, with water saturated with 
carbon dioxide. 
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The only special equipment required for the method above referred 
to, consists of two 1 liter bottles with glass and rubber tubing connec- 
tions. One of these bottles is filled with carbon dioxide gas, and the 
other with carbonated water (ordinary “soda water”)- This very 
simple equipment can be easily assembled by a druggist, a clinical 
laboratorjq or by the physician himself. 

A readily available source of carbon dioxide is the common “soda 
fountain.” From this supply the gas can be conveniently obtained as 
follows : 

One of the bottles, equipped with the glass and rubber tubing, is 
filled with water and connected through its short tube with the nozzle 
of the soda fountain. The highly charged carbonic acid water is al- 
lowed to escape into the bottle until nearly all of the water is dis- 
placed by the gas. The carbon dioxide can be similarly obtained from 
a high pressure gas tank. 

For the actual performance of the test the bottles, properly filled, 
are connected. A sphygmomanometer is attached to the bottle of 
water through a T tube, and a Keyes-Ultzman cannula is connected to 
the bottle of carbon dioxide, as shown in the figure. The tube leading 
to the cannula is clamped off, and the apparatus is tested for air-tight- 
ness by pumping air into the bottle of water with the rubber bulb, up 
to a pressure of 200 mm. If found satisfactory the apparatus is now 
ready for the insufflation. 

Under the usual aseptic precautions the tip of the cannula is intro- 
duced into the cervix. The carbon dioxide is forced into the uterus 
by pumping air into the bottle of water. The pressure exerted is 
shoivn by the sphygmomanometer and the volume of gas introduced 
is indicated by the fluid level in the bottles. The rate of flow can be 
easily controlled by varying the pressure. 

The interpretations are essentially the same as in the original Rubin 
test. 

1009 Medico-Dental Building. 


A NEW STITCHING DEVICE 
By Basil Thompson, M.D., C.M., Tucson, Arizona 

'NT OT'WITHSTANDING structural improvement in needle holders, the suturing 
^ of traumatic and incisional wounds is still one of the most tedious and tiring 
processes in surgery. 

The object of the suturing device, designed by myself, is to facilitate and ac- 
celerate the closing of wounds. 

My invention relates to improvements in forceps for holding and manipulating 
surgical curve needles; a device consisting of two pair of surgical needle holders 
hinged together through their long plane as shown in Figs. 1, 2 , and. 3, and so COn- 
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structed that the main forceps may he compressed in the fingers of the hand -while 
the auxiliary shorter forceps may he eomjrressed bet-ween the thumb and the palm of 
tlie same hand. 

A curved needle of the proper dimensions may be inserted into tissues with the 
main forceps, following which the point of the needle is grasped by the jaws of 
the shorter auxiliary forceps, the jaws of the main forceps are released, and the 
needle is drawn through the tissues by the auxiliary forceps, thus completing the 
stitch. 

Certain advantages of this suturing device are apparent; the mechanics of 
suturing may be accomplished with one hand, so that the other hand is available 



for sponging or other necessary acts, and an assistant is unnecessary for rapid 
operative work; second, in stitching -with the needle holder, the needle is always 
held in the jaws of one of the forceps constituting the device, and is never free in 
the tissues, but is always under the control of tlm operator; third, in cavity 
work as during cervical repair where only sufficient field exists for one instrument 
to be used, this device itself completes the manipulations of stitching without its 
removal from the cavity, with a consequent saving in operating time. Instru- 
ments especially adapted to perineal, abdominal, ophthalmic, and pharyngeal uses, 
have been designed for these branches of surgery, 

706 Consolidated Bank Building. 
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CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF JUNE SO, 1930 

Dr. Carl P. Baler read a paper entitled, Thymophysin in Selected! 
Cases of Uterine Inertia. (See page 411, March, 1931, issue.) 

ABSTRACT OF DISCUSSION 

DR. J. P. GREENBLILL. — Dr. Bauer referred to the adverse criticism of 
thjTiiopliysm wliich was made hy Dr. DeLee and mj’self in the last Year Booh of 
Obstetrics. That particular comment was made by Dr. DeLee himself. I do not 
personally feel so condemnatory of thymophysin as Dr. DeLee- does. Dr. DeLee 
bases his opinion upon a small personal experience with the drug and chiefly upon 
the view that thymus extract has no effect upon the uterus. If the latter is true, 
then Dr. DeLee is correct in assuming that thymophysin is nothing but pituitrin. 
However, Temesvary and two Swiss observers, Mueller and Del Campo claim to 
have demonstrated conclusively that tliymus does have an effect on uterine muscle. 
I saw Dr. Temesvary in Vienna a few weeks ago and we discussed the use of 
tlijunophysin at great length because Dr. Temesvary was greatly disturbed by Dr. 
DeLee ’s condemnation which had been published in the Journal of the American 
Medical Association. Dr. Temesvarj' has statistics from many clinics concerning 
the use of thymophysin in thousands of cases without apparent harmful effects. 
Tlie only adverse report I have seen in the literature is a case of rupture of tJie 
uterus. However, the author did not believe that the drug was entirely responsible 
for the rupture. 

My own feeling about the use of thymophysin is as follows: 

The drug should not be used for the induction of labor because it is generally use- 
less. It should not be used during the expulsion or second stage because it may 
produce harm. The only indication I can see for its use is during the first stage of 
labor, namely the period of dilatation and only where a definite indication exists. 
By a definite indication I mean weak, irregular, or infrequent uterine contractions 
with little or no progress. I do not believe the drug should be given indiscrim- 
inately simply to shorten labor. Furthermore, in spite of the fact that Temesvary 
and others recommend whole cubic centimeter doses I have never given more than 
3 minims at a time and I prefer to repeat this dose a number of times rather 
than give one large dose. In the third stage of labor, pituitrin is more effective 
than thymophi'sin. 

DR. E. D. ALLEN. — I have seen two patients develop tetany in the second 
stage of labor so that they had to be delivered rapidly when the uterus went into 
tetanic contraction. Both babies were in poor condition when delivered. I would 
hesitate about giving this preparation in the first stage, before dilatation was com- 
plete. It seems to me on the basis of the atrophy of the thymus, that it would be 
rather surprising to have an effect on the uterus from a gland wliich undergoes 
atrophy in adult life. 

DR. E. W. FISCHMANN.— We have used thymophysin in over 50 cases, mostly 
in the first stage, in both primi- and multiparae, with the result that labor pams 
were augmented somewhat with slight increase in frequency. In two or three cases, 
we have used it in the second stage of labor, and have seen no untoward results. 
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We have found it useful in eases in whieh Ave tried to induce labor by quinine and 
castor oil, where slight pains were set up which produced but little dilatation. After 
thymophysin was given, these slight pains became augmented, increased in fre- 
quency and in no case have we failed to secure complete dilatation. It has been 
OUT practice to use one-half ampule of thymophysin, and then if the fetal heart 
tones were good and rhythm not disturbed, the patient Avas given another ampule 
within an hour or an hour and a half. Very few cases required more than the 
half ampule. In our eases, we have seen no untoward results. We have seen no 
cases of tetany, no asphyxiation in the infant, and so far as we can see the 
preparation has worked admirably well in our cases and we hope it Avill continue. 

DR. W. H. BUBOVITS. — If the term thymophysin Avere discontinued entirely 
in this paper, and in its stead were substituted the Avords pituitary extract, posterior 
lobe, everything that has been said might apply almost exactly. It is a discussion 
much as we indulged in long before thymophysin was heard of. I have had a 
rather interesting experience AA'ith these extracts. A couple of decades ago I was 
supplied with extract of posterior lobe, at which time we were instructed to ad- 
minister this drug in 1 e.e. doses. I recall with a great deal of horror some things 
that happened. In one case the patient was sitting in a chair, in the first stage 
of labor. Within a few minutes after the injection the abdomen became board- 
like and the patient died. I delivered a live baby from a dead mother. In another 
case a multipara went very rapidly into the second stage of labor. She had 
merely a whiff of ether. She receh-ed % c.c. of pituitrin in the third stage of 
labor. When I went in to see her she said, “I am going to die,” and in a fcAV 
moments she did die. An autopsy was obtained and the cause of death was not 
determined, and I cannot say definitely that the posterior pituitary extract had 
anytliing to do Avith the death. 

DR. N. S. HEANEY. — ^Dr. Bauer selected his cases because he Avanted no con- 
fusion to exist as to the effect of his agent. The point brought out was that he 
gave thymophysin only when he was certain he had a primary inertia with the 
results that he has noted. Any remedy injected into the individual to produce 
uterine contractions cannot be expected to inaugurate rhythmic and regular con- 
tractions simulating labor pains, if the medium itself is the thing which brings 
about the uterine contractions. If at some time something is developed Avhieh aauII 
stir up the motivation in the individual gradually, and thus produce uterine con- 
tractions, we may then expect to get regular uterine rhytiun. But Avhen Ave inject 
one dose of a medium Avhich will produce marked contractions of the uterus, aa’c 
cannot expect it to act physiologically. We have had noAV our second introduction to 
a remedy which was said to be free of all difficulties. Wlien pituitrin Avas intro- 
duced, it was said labor pains would be normal, and many papers were written sub- 
stantiating the claims. So it is Avith this preparation, and we must accept other 
remedies in the future Avith skepticism. 

DR. E. L. CORNELL. — I would like to issue a word of Avarning about tliis 
combination of drugs. It was supplied to me at the County Hospital and on a 
few of my private patients at the Lying-In Hospital. As Dr. Eubovits said, it 
puts one in mind of pituitary extract. The directions on the package called for 1 c.c. 
for the initial dose. I used % c.c. on the first patient and the pains were terrific. 
The patient yelled considerably and it necessitated the use of anesthesia to control 
the pains. Meconium appeared and the patient was not ready for delivery. Wlien 
AAe started, she liad about 5 or 6 cm. dilatation. We had to use gas throughout. 
She delivered in an. hour and a half. Iw about the third or fourth ease there were 
tetanic contractions of the uterus. The contraction lasted five minutes, when we' 
put the patient to sleep under ether. Meconium appeared in the liquor, and I 
tliought we were going to lose the baby. Lately I have been using it intranasally 
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in patients who had weak pains and no progress. The effect is usually just as good 
with the added advantage that you can withdraw the drug easily. Personally, I 
cannot see any difference between pituitrin and thymophysin.' 

DE. BAUEE (closing). — I cannot answer the question about histamine. The 
reason for the publication of this paper is to report our experiences with thymo- 
physin since our results are so different from those reported in the recent publica- 
tion appearing in the American Journal or Obstetrics and Gynecology. We 
feel that thymophysin, like pituitrin, is seldom indicated in the first and second 
stages of labor and might be used to control hemorrhage in the third stage of labor. 

Drs. R. D. Templeton, Irving Stimn and Sydney Schochet presented 
a paper entitled, Studies in the Physiology and Pharmacology of 
the Human Vagina.* 

On examining the literature of the physiologic studies of the vaginal contrac- 
tions it will be found that all the studies thus far have been made on laboratory 
animals. In a critical and exhaustive review of the literature on the motor activities 
of the vagina no references were found to physiologic or pharmacologic studies 
in the human species. 

In this paper we present the results of a study of the vaginae in situ of 7 
multiparous nonpregnant women. In 2 of the patients, tracings of vaginal con- 
tractions were made every second or third day throughout a menstrual cycle. 
Three of the patients were in the second decade, 2 in the third decade, and two past 
the menopause. 

All of the experiments were carried out in the Mandel Clinic of the Michael 
Eeese Hospital. The patients were placed in one of the quiet clinic rooms, the 
apparatus (kymograph and drum) shielded from the patients’ view and they were 
permitted to be alone in the room. By this means external stimuli, wliich might 
alter the rate or character of the vaginal contractions were largely excluded. 

The vaginal balloons were devised by one of us (Templeton) and consists of a 
condom divided into three compartments, arranged in tandem with a central core. 
Each balloon has a separate lead (rubber tube) which permits a tracing from each 
compartment on the kymograph drum. Eacli compartment was filled with air 
but not to the extent to distend or stimulate the vagina. Balloon number one was 
placed next to the cervix so that the third balloon was just within the introitus. 
All tracings were of two- to four-hour periods so as to eliminate the immediate pos- 
sible stimulus effect of the introduction of the balloons. 

DATA FROJI NORMAL ADULT FEMALES 

1. Normal . — All the patients studied exhibited spontaneous and rhythmic vaginal 
contractions. These contractions occurred every eight or ten minutes and originate 
in the upper end (cervical) of the vagina, and pass do^vnwa^d to the introitus. 
There are no differences in the rate of contractions in different parts of the 
vagina, but those near the introitus are of a lower amplitude. The contractions 
originate either in the vagina or uterus, and cannot be induced from stimulations 
in adjacent organs (bladder). 

This method does not lend itself to the study of patients before the age o 
puberty. In women past the menopause the rhythmic contractions were absent. 
For the present we are reserving our studies of vaginal tracings during pregnancj , 
since this phase of the work is not completed. 

’From the Laboratorj- of Physiology, University of Chicago, the Division 
ology and Obstetrics, Michael Reese Hospital, and the Nelson Morns Institute 
Medical Research. 

Complete paper will appear in the American Joimial of PhysioJogy. 
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Drugs: Hypodermic injections of 0.6 c.c. pituitrin and ergotoxiii cause im- 
mediate response of the vagina (increase in the rate and amplitude) -with but slight 
change in the tone. 

INPLDENCB OF EMOTIONAL STATES ON VAGINAL CONTRACTIONS 

Studies of vaginal contractions may be of practical value in the group of 
gynecologic patients vrlio complain of vaginismus and frigidity, and for the 
physiologic studies of the vagina during pregnancy and labor. 

SUMMARY 

1. Spontaneous rhythmic contractions are present in the vagina of adult human 
females during the childbearing period and are absent in those past the menopause. 

2. The rh 3 i;hniie contractions are more marked during the week after the men- 
strual period (postmenstrual) . 

3. Vaginal contractions are not induced by contractions of an adjacent organ 
(bladder) . 

4. Pituitrin and ergotoxin cause increase in rate and amplitude of the vaginal 
contractions. 

ABSTRACT OP DISCUSSION 

DB. N. S. HEANEY. — There has been much said regarding the possible effects 
of operations disturbing the rhythmic contractions of the vagina. How has the 
effect of rhythmic contractions of the rectum been ruled out in these studies? 

DE. SCHOCHBT. — The purpose and object of presenting this type of work 
was the express purpose of emphasizing physiologic studies rat))er than the study 
of pathology. If more studies were carried out on the physiologic function of 
the generative organs, it might throw more light on the effects of surgery on the 
organs. These studies will lend themselves to two or three types of lesion in the 
generative tract, especially that group of women who come with so-called frigidity. 
We could determine whether they really are frigid. In checking np certain female 
hormones in animal work there is no indication that any drug has anything to do 
with increasing this function. In drawing conclusions as to the effects of a drug, 
we are either dealing with an elusive drug or with a psychic effect. The second 
group of lesions is that group wdth vaginismus. It may give us a means to 
localize the point of increased stimulation, whether it is due to nervous stimulation 
or a lesion in some part of the canal. The third reason is to see whether our 
so-called mechanical repairs are really repairing the vagina. We try to produce a 
condition which does not exist in the normal. The question is, how much vaginal 
repair are we doing? The chief repair or operation in which you want to establish 
physiologic function would be building up the perineal floor. That puts particular 
stress on the fascia of the vagina. Answering Dr. Heaney, the fact that the charac- 
ter of the contractions in the rectum is quite different would answer his argument. 
You do not have similar rhythmic contractions in the rectum. 


Errata 

In Dr. Cornell ’a discussion of the Sjunposium on The Hemorrhages of Pregnaney, 
page 427, April issue, the last word in the third paragraph should be "decreased” 
instead of "increased.” 

In the Case Eeports of "Acute Puerperal Uterine Inversion,” by Dr. Leonard 
G. Hamblock, in the March issue, page 435, in the second case report, twenty-first 
line of the first paragraph, the sentence "Episiotomy was required on seventh 
day, etc.,” should read "Episiotomy was repaired on seventh day, ete.''^ 
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Anesthesia 

Fenno, Cesare de: Experimental Studies on Anesthesia, Arch. ital. di chir. 25: 

356, 1930. 

Experiments performed by the author showed that all the anesthetics tested cause 
an alteration of the sugar-regulating mechanism in the sense of greater sugar- 
contents in the blood. The intensity and duration of such alterations, however, 
varied with the different anesthesias. With ether the change was rapid and in- 
tense during narcosis, reaching a value of 0.4 per cent to 0.8 per cent over the 
initial figure. There again is prompt lowering of the glj'cemia after the anesthesia 
is stopped, reaching 0.2 per cent to 0.35 per cent over normal. In 5 to 12 hours 
after anesthesia the blood sugar was again normal. 

With novocaine the disturbance was brief, never going above 0.18 per cent to 
0.23 per cent over normal. 

The question of the cause of postanesthetic hyperglycemia is even now quite 
obscure in spite of many theories formulated. 

Sydney S. Shochet. 

Julius B. Lackner. 

Faroli; Viscero-Cutaneous Pain in Gynecology and Obstetrics and its Relief by 

Local Subcutaneous Anesthesia. Boll. d. Soc. Med. Chir. Bresciana, No. 1, 1929. 

With 0.5 per cent solution of novocaine, the amount varying with the intensity 
of the pain, injected subeutaneouslj’’ around a painful zone, excellent results were 
obtained in such cases as ovarian tumors, carcinoma of the cervix, etc. The pain 
disappeared for six to’ eight hours. No after-effects were ever met even with the 
use of large doses. 

In women in labor, where cutaneous reflex pain was noted in the suprapubic 
abdominal, the lumbo-sacral and perineal zones, injections of novocaine around 
these zones resulted in complete relief in the first two areas, while no effect was 
obtained in the perineal zone. 

This leads the author to think that in the cases in which this anesthesia yields 
a good effect the pain from the uterus is transmitted to the posterior horn of the 
medulla by the vegetative system and then passes to the skin, thus permitting sub 
cutaneous anesthetization. 

S’YDNEY S. Shochet. 

JuLins E. Lackner. 


Arcieri: Anesthesia of the Frankenhauser Ganglion and of the Internal Pudendal 
Nerve in Gynecology. Ann. di obst. 52: 176, 1930. 

Anesthesia of the ganglion of PrankenhiLuser and of the internal pudendal nerve, 
obtained ■with a 1 per cent solution of novocaine, is sufficient for all operations 
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that might bo performed on cervix, vagina, and perineum. The technie of injec- 
tion is simple and the results are good. 

Sydney S. Shochet. 

Jtruus E. Lackner. 

Halhan, J.: The Control of Pain in Obstetrics and Gynecology. Wien. klin. 

Wchnschr. 42: 6S2, 1929. 

Pain as.sociated with conditions in the pelvis may be divided into: (a) pain 
during operative procedures; (b) during labor; (c) in gynecologic diseases. 

During operative procedures the modern tendency is to use local anesthesia 
rather than general. Good results are obtained and 0.2 per cent tntocain is the 
ideal anesthetic. 

In obstetrics '^narcose a la reine," sedatives during the first stage of labor, 
and scopolamin-morphine are recommended. Results with Gwathmey anesthesia have 
varied, so that its use is still debated. The avertin method, together with Martin’s 
modification using scopolaniin and nareophin, is still too recent and the results too 
divergent to permit its recommendation for general use. Anesthesia produced by 
the intravenous injection of somnifen and pernokton has been satisfactory but the 
efficacy of these substances is still uncertain. The author has used pernokton, 1 c.c. 
per 12.5 kg. body weight, slowly injected intravenously, and finds that results have 
been good. The anestliesia lasts 1 hour. Occasionally there have been periods of 
wild excitement following injection. Spinal, sacral, and pudendal anesthesia are 
uncertain, and hypnosis too highly specialized. The best and simplest method is 
the ‘ ' narcose a la reine, ’ ’ or the use of small quantities of ether with pains. 

In gynecologic diseases the method used to control pain depends upon the con- 
dition. For inflammations, rest in bed and heat or cold are used. Heat may be in 
the form of hot air, diathermy, douches, thermophor, pelvitherm, gynotherm, etc. 
Diathermy is especially efficacious. Medications such as the antineuralgics, atropin, 
and the opiates are helpful. In backache, diagnosis is of primary importance fol- 
lowed by correct therapy. Paravertebral anesthesia to control pain has shown good 
results. This depends upon breaking the viscero-sensory arc by injection of the 
nervus communicans between the ganglion and spinal cord. The arc may also be 
broken by injections around the Head zones. The author has used this method and 
his results have been surprisingly good. He recommends it highly, 

Frank Spielnan. 

Heim, K.: Local Anesthesia in Obstetrics and Gynecology. Monatschr. f. 

Geburtsh. n. Gynak. 84; 45, 1930. 

The author believes that local anesthesia has proved its usefulness in obstetrics 
and gynecology. He prefers lumbar anesthesia for abdominal operations and para- 
sacral anesthesia for vaginal work. Other forms of local anesthesia such as the 
intravenous use of avertin and the use of perkain are likewise helpful. In perineal 
and minor vaginal operations, direct infiltration is sufficient. 

Direct infiltration of the abdominal wall for the performance of cesarean sec- 
tions deserves more attention than it has hitherto received. It may also be used 
for eases of adnexal inflammation where there are not many adhesions. 

• J. P. Greenhill, 

Oku, M.: Pudendal Anesthesia in the Domain of Obstetrics. Japanese J. Obst. 

& Gynec. 12: 301, 1929. 

Oku employed pudendal anesthesia by the method of Gellert, Schmidt and 
Pribram in 100 cases and he believes that procedure is simple and harmless. It 
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removes all the pain associated ndth the second stage of labor. The muscles of 
the pelvic floor are completely relaxed and the second stage is frequently shortened. 
The number of episiotomies and perineal lacerations is diminished. If suturing is 
necessary, it is a painless procedure. This form of anesthesia permits forceps 
operations and breech extractions •without producing pain. No disturbance in labor 
pains, placental separation, or contraction of the uterus is observed. Except for 
purulent inflammation at the points of injection and their neighborhood, there arc 
no contraindications to this form of anesthesia. 

J. P. Greenhilu 

Oku, M.: Painless Labor by Local Anesthesia. Japanese J. Obst. & Gynec. 12; 

358, 1929. 

The author used local anesthesia in the parametria by direct infiltration after 
the method of Gellert in 33 deliveries. The greatest defect in the type of para- 
cervical anesthesia ■which he used ■was the shortness of its duration. Hence it is 
not very helpful for relieving pain in the first stage of labor. If given in the 
second stage, pain ■was eliminated in part or entirely in 80.7 per cent of the cases. 
The results ■were better in multiparas than in primiparas. Gellert and Pribram 
maintain that a large dose of pituitrin entails no risk when combined with the local 
anesthesia in the first stage of labor but Oku disagrees with this statement. How- 
ever, he has seen no harm from the local anesthesia itself. 

J. P. Greenhill. 

Cosgrove: Spinal Anesthesia in Obstetrics. Am. Jour. Surg. 5: 602, 1928. 

Cosgrove extends the usefulness of spinal anesthesia in obstetrics by eliminating 
possible drawbacks through refinement in technic. Extreme lowering of blood 
pressure is guarded against by the administration of ephedrine ten minutes before 
injecting the novocaine. Fifty mg. of crystallized novocaine dissolved in 2.5 c.c. 
of spinal fluid are injected into the fourth lumbar space for obstetric vaginal op- 
erations and 100 mg. in the third lumbar space for obstetric laparotomies. Vomit- 
ing, depression, and headaches are less frequently observed and only one case in 
a series of four hundred had a persistent paresthesia. The advantages pointed out 
as of general application are enhanced in the liepatic and renal toxemias. 

William Kerwin. 

Gautret: Three Cases of Rapid Labor Under Spinal Anesthesia. Bull. Soc. d ’obst. 

et de Gynec. 18: 215, 1929. 

Three cases in which rapid dilatation of the cervix and quick delivery were per- 
formed under spinal anesthesia are detailed by the author. One patient was in 
labor at the time of the operation. In two cases delivery was accomplished in 20 
and 25 minutes respectively. Lacerations of the cervix and perineum occurred m 
tivo cases. 

J. P. Greenhill. 

Paugere: Artificial Dilatation Under Spinal Anesthesia. Bull. Soc. d’obst. ct do 

Gj-nec. 18: 199, 1929. 

The author reports two cases and concludes that dilatation of the cervix 
spinal anesthesia can easily and rapidly be performed. Version is not interferr 
■with by uterine contractions and the author believes this form of anesthesia is 
superior to general anesthesia, especially chloroform, in serious cases. 

J. P. Greenhill. 
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Audeliert and Estienny: The Action of Spinal Anesthesia on the Perineum of 

Partiurient Women. Bull. d. Soe. d’obst. et de GynSc. 18: 98, 1929. 

It is generally conceded that spinal anesthesia exerts a softening action on the 
perineum. This action is definite but it is not constant. Occasionally it does not 
prevent extensive perineal lacerations and not infrequently an episiotomy must be 
performed to avoid injury. According to the authors, the action of lumbar anes- 
thesia depends on the anatomic condition of the individual perineum. They re- 
port 30 observations in which tliey employed this type of anesthesia for performing 
breech extractions, forceps operations, and pubiotomy. In cases of forceps de- 
livery, spinal anesthesia gives good results, in cases of breech extraction the 
perineum is in great danger of being lacerated and spinal anesthesia is the 
physiologic complement of pubiotomy for which it permits an extension of in- 
dications. 

J. P. Greenhill. 

Pistuddi: Forced and Accelerated Parturition in Spinal Anesthesia With Spec- 
ial Reference to the Method of Delmas. Arch. Ostct. e Ginee. 17: 408, 1930. 

The author after an accurate evaluation of the statistics of many authors and 
of his own personal experiences makes the following conclusions: It is true that 
in forced parturition or in attempts to accelerate labor and to hasten dilatation 
of the cervix, it is useful to protect the cervix from every reflex action, but to 
obtain this a spinal anesthesia is not necessary. A general narcosis will do just 
as well when sufficiently deep. 

The author believes that spinal anesthesia may be given preference to general 
narcosis especially in cases of hypercinesia and when it is desirable to influence the 
uterine retraction and contraction. 

The author believes it would be better from now on, to speak of rachianesthesia 
and not of the method of Delmas. 

Sydney S. Shochet. 

Julius E. Lacknee. 

Metzger; Some Observations of Dystocia Labor Under Spinal Anesthesia. Eev. 

Prang, de Gynec. et d’obst. 24: 14, 1929. 

Metzger has always felt that labor at a fixed hour was not a proper thing and 
his experience with this procedure in several cases of dystocia has justified his 
opinion. Among five eases, one patient died of hemorrhage. The author admits 
that spinal anesthesia produces relaxation of the perineum but he maintains that 
the same is not true of the body of the uterus or the cervix. He has always held 
that dilatation of the cervix in a uterus which is at rest is impossible. Spinal an- 
esthesia produces not a relaxation but a hypertonicity of the body of the uterus. If 
the uterus is normal and soft the cervix may be dilated rapidly but if the cervix 
is rigid, persistence in manual dilatation may result in rupture of the uterus. 
Hypertonicity of the uterus manifests itself when attempts at version or forceps 
delivery are made. Furthermore, when a cesarean section is performed under 
spinal anesthesia, the uterus is contracted and there is little bleeding. The author 
experienced difficulty in all five cases in which he tried the Delmas procedure. 

J. P. Geeenhill. 

Tassovatz, S.: Spinal Anesthesia for the Low Cesarean Section. Eev. Prang, do 

Gynec. et Obst. 24: 350, 1929. 

At the Woman’s Clinic in Strasbourg, 56 low cervical cesarean sections were per- 
formed under spinal anesthesia. In only two cases was there complete failure of 



760 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


the anesthetic and in 50 cases the results "were very good. In all of these cases 
the uterus was found to be well contracted when the abdomen was opened. The 
extraction of the child was easy and in 17 cases, the placenta separated spon- 
taneously. The children cried immediately after birth. The postoperative recovery 
was smooth. 

J. P. Greenhill. 

Edwards, George; Avertin Narcosis. Brit. Med. Jour. 2; 213, 1929. 

The merits of avertin narcosis for operations are those of rectal anesthesia com- 
bined with those of deep preliminary and subsequent narcosis. 

The dosage where there is no marked weakness or general infection is 0.1 gm. 
per kilo of body weight. Doses of 0.125 gm. and 0.15 gm. occasionally give 
trouble. The total dose is from 6 to 8 gm. The drug is provided in a concentrated 
solution with amylene hydrate, 1 gm. in 1 c.c. 

Small quantities of inhalation anesthetics are usually necessary and it requires 
an experienced anesthetist to control the superimposed anesthesia. The amount of 
ether and chloroform used will be measured in drachms rather than ounces. The 
duration of the narcosis is from 1% to 2 hours from the time of injection. Pour 
hours from the start the patient is usually quite conscious of her surroundings. 

Wlien return to consciousness is prolonged the treatment consists of injections of 
lobeline, administration of CO, and O, mixtures and injections of ephedrine. Dur- 
ing both the period of induction and that of recovery the relaxed jaw and tongue 
should be watched. 

Avertin is contraindicated in diseases of the kidnej', liver, colon, and where there 
is thyroid deficiency. It is excreted almost entirely by the liver and kidneys. 

Morphine should not be used prior to injection. 

During narcosis there is a fall in blood pressure of 10-20 mm. as occurs in deep 
sleep. There are no definite changes in the pulse rate. Breathing is shallow and 
the rate normal or slightly quickened. A slight cyanosis is usually observed. 

G. E. Hudson. 


Naujoks: The Value of Avertin. Monatschr. f. Geburtsh. u. Gynak. 84: 97, 1930. 

The author does not believe that all the fatalities recorded as avertin deaths in 
the literature because they followed avertin anesthesia were due to this drug. 
Many of the deaths if not due to excessive doses or faulty technic were caused 
by defective constitution. 

In obstetrics, avertin produces painless labor at the end of tlie first stage and 
during the second stage. It is the best narcotic for patients with eclampsia and is 
better than the Stroganoff treatment for this complication. 

J. P. Greenhill. 


Connell, J. S. M.: The Use of Avertin in Childbirth. The Lancet 2: 1S4, 1930. 

Avertin may be used in every case where antenatal examination indicates nor- 
mal parturition, except when the presenting part is on the perineum. It may be 
used also while preparing for operative interference. Its usefulness is increased 
in primiparas. Avertin does not produce painless labor but it makes "things so 
easy for the patient.” 

The author encourages the general practitioner to give this analgesic agent a 
trial. This preparation is easily given, requires little apparatus, has no ‘ after- 
results,” and is reasonably safe, although not entirely "foolproof.” 

H. C. Hesseltine. 
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Fairteim: Sedatives in Labor, Particularly “Twilight Sleep.’’ Brit. Med. 

Jour. 1: 753, 1929. 

The great number of labors which terminate in operative deliveries could be 
reduced materially by alleviation of the fatigue of mind and body. The author 
uses morphine gr, % to % with hyoscine in patients where the labor pains are 
well established and are causing a great deal of discomfort. He does not hesitate 
to use these drugs up to the time of complete dilatation of the cervix. If the 
second stage is not terminated promptly he recommends % cm. of pituitrin intra- 
muscularly to be followed by low forceps in the event of failure of spontaneous 
delivery. The so-called “twilight sleep” or morphine-hyoseine narcosis is recom- 
mended for some cases to produce amnesia. An initial dose of morphine gr. 14 
hyoscine gr. %go is given and the hyoscine in grain doses is repeated at fre- 
quent intervals until the amnesia is obtained. The narcotized baby which often 
results is not a cause for worry. 

M. Edward Davis. 

Jennings, David B.: Hyoscine Amnesia in Labor. Brit. Med. Jour. 2; 801, 

1929. 

This is a record of 24 eases treated by hyoscine alone, throughout the first and 
second stages of labor. It consists in giving %oo gr. of hyoscine as soon as labor 
is fairly started. Thereafter two more i/ioo gr. at half hourly intervals followed 
by similar injections of %oo gr- every two hours as long as labor lasts. 

The effect of the drug becomes moderately noticeable after the second half- 
hourly injection. There is a sharper distinction between the actual pains and the 
period of quiescence. The former is characterized by a period of restlessness, while 
the latter is spent in quiet sleep. There is a slight cyanotic flush which is more 
noticeable during a pain. The pupils become dilated and the lips and tongue dry. 
The voice is rarely raised above a moan or subdued muttering. The memory test 
is usually lost after the third injection, and remains so until the end of labor. Loss 
of recognition test, of an object such as a pen may occur, but unless this happens 
early or the condition is associated with deep unconsciousness and stertorous res- 
pirations the hyoscine should be continued. Should the pains weaken, the next 
injection should be deferred until they are again satisfactory. Catheterization may 
bo necessary. Large patients may require restraints. Two patients in this series 
showed hallucinations after the delivery of the placenta. None were found intol- 
erant of the drug. 

Complete amnesia was obtained in 20 cases and the incidents remembered by 
the remaining four were few. 

All babies were born alive. The third stage was normal in all cases, average 
duration being 15 minutes 12 seconds, and loss of blood about 5% oz. 

G. E. Hudson-. 

Gwathmey, James T.: Obstetrical Analgesia. Surg. Gynec. & Obst. 51: 190, 

1930. 

Inasmuch as “Obstetrical Analgesia^ ^ never reaches full surgical anesthesia, 
and was employed by the ine.xperieneed during the period of its development, there 
is no good reason why it should not continue to be used by them as well as by 
the e.vpert obstetrician. If mistakes are made no harm can result to either mother 
or child. It simply alleviates the pains of childbirth, -with no increase in still- 
births, and with no interference in any way with the normal processes of labor. 

The medication varies in its results from a light sedative effect to analgesia 
-ivith unconsciousness and amnesia. The progress of labor is not delayed. Oc- 
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cipitoposterior positions rotate in about the same proportion as in normal labor. 
Postpartum hemorrhage is less than with any inhalation method. If anything, the 
use of forceps' is decreased. Statistics show that the incidence of forceps delivery 
has been reduced over 50 per cent since the method has been used. 

Increased success will come with experience. Those who take the trouble to 
explain to the patient and thus secure her cooperation will obtain better results 
than those who administer drugs in a mechanical manner. 

The standard method consists of three intramuscular injections of magnesium 
sulphate, each of 2 cubic centimeters of a 50 per cent solution, an injection of 
morphine sulphate, % grain given with the first injection of magnesium sulphate 
only and a rectal instillation of a solution consisting of: 


Quinine alkaloid gr. 20 

Alcohol min. 40 

Ether oz. 2% 

Petrolatum liquid or olive oil q.s.ad. oz. 4 


In prolonged labor this complete technic in many cases may be repeated twice 
and occasionally three times without detriment to either mother or child. 

WlIiLIAM C. Henske. 



Books Received 


TEXTBOOK ON THE NUESING AND DISEASES OF SICK CHILDEEN 
for Nurses and Welfare Workers. Edited by Alan Moncrieff, medical registrar 
and pathologist to Hospital for Sick Children, London. With 111 illustrations. 
■Nerv York, G, P. Putnam's Sons, 1930. 

LECTHEES UPON THE NUESING OF INFECTIOUS DISEASES. By F. J. 
Woollacott, senior assistant medical officer, Grove Hospital, London. New York, 
G. P. Putnam’s Sons, 1930. 

TEXTBOOK OF OETHOPAEDIC NUESING. By Evelyn C. Pearce. New 
York, G. P. Putnam’s Sons, 1930. 

GYNAECOLOGY FOE NURSES AND GYNAECOLOGICAL NURSING. By 
Comyns Berkeley, gynecological and obstetric surgeon to Middlesex Hospital, etc., 
etc. Revised and enlarged edition. G. P. Putnam’s Sons, New York, 1930. 

ABDOMINO-PELVIC DIAGNOSIS IN WOMEN. By Arthur John Walscheid, 
director of obstetrical and gynecological department of Broad Street Hospital, etc., 
etc. With 397 illustrations and one color plate. St. Louis, C. V. Mosby Company, 
1931. 

AN INTRODUCTION TO GYNECOLOGY. By C. Jeff Miller, professor of 
gynecology, Tulane University School of Medicine, etc., etc. Illustrated. St. Louis, 
G. V. Mosby Company, 1931. 

CANCER. Its Origin, Its Development, and Its Self-Perpetuation. A research 
by Willy Meyer, consulting surgeon of the Lenox Hill and Postgraduate Hospital, 
New York, etc., etc. New York, Paul Hoeber, Inc., 1931. 

DAS GYNAEKOLOGISCHE SEMINAR. Praktische Gynaekologie in 15 Vor- 
lesungen. Dr. Wilhelm Liepmann, Universitaetsprofessor, Direktor des Deutschen 
Instituts fuer Frauenkunde, etc. Mit 305 zum Teil mehrfarbigen Abbildungen im 
Text nnd auf 24 Tafeln, Urban & Schwarzenbergj Berlin und Wien, 1931. 

GYNAEKOLOGISGH-GEBUETSHILFLICHE TASCHENHEFTE fuer den prak- 
tischen Arzt. Von San, Eat Dr. Karl Abel, Berlin. Verlag von Otto Enslin, 
Berlin, 1931. 

PHYSICIAN’S MANUAL OF BIRTH CONTROL. By Antoinette F. Konikow, 
M. D. Buchholz Publishing Co. New York. 

OPERATIVE OBSTETEICS ON THE MANNIKIN. By Charles B. Reed, as- 
sociate professor of obstetrics, Northwestern University Medical School, Chicago, 
etc., etc. With 254 illustrations. Philadelphia, P. Blakiston’s Son & Co. 

LES DIAGNOSTICS ANATOMO-CLINIQUES DE P. LECLNE. Gfeeral- 
ites par P. Pavie. Lesions du Sein, par P. Moulanguet. Masson et Cie, editcurs. 
Paris, 1930. 
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Item 


American Board of Obstetrics and Gynecology 

The following names have been added to the list of Certificate holders 
published in the April issue: 


Bacon, C. S. 
Culbertson, Cary 
Kane, H. F. 
Smith, "W. S. 


Brooklyn, N. Y. 
Chicago, III. 
Washington, D. C. 
Brooklyn, N. Y. 


A written examination for Group III applicants, for certification by 
the American Board of Obstetrics and Gjuiecologj’^, was held on l\Iareh 
14, 1931, in nineteen different cities in the United States and Canada. 
The examination paper included the following questions: 

1. Describe briefly tlie anatomy of the pelvic floor. 

2. (a) Describe the cyclical changes occurring in the endometrium. 

(b) At vhat stage in the menstrual cycle should the transuterine insufiiation 
test be done? Why? 

3. Describe the autopsy findings in a case of (a) post-partum mixed infection; 
(b) post-partum pure streptococcus infection. 

4. Give a brief outline of prenatal care. 

5. Discuss the differential diagnosis of ectopic pregnancy. 

6. Discuss the management of labor in the right occipito-posterior position. 

7. (a) What is the most common type of (1) cancer of the cervix; (2) cancer of 
the corpus uteri? Describe each one. 

(b) Which is the more malignant? Why? 

8. Discuss radiotherapy versus hysterectomy for (a) cancer of the cervix; (b) 
cancer of the corpus uteri. 

9. Outline the treatment of acute gonorrhea and its complications in the adult 
female. 

10. Describe the technic of an operation for complete prolapse of the uterus. 

Tbe practical and oral examinations for all Group III and Group 
II candidates will be held at the Philadelphia General Hospital, Phila- 
delphia, Pa., on Saturday, June 6, 1931. 

Paul Titus, M.D., Secretary, 

1015 Highland Building, 
Pittsburgh, Pa. 
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THE WHITE HOUSE CONFERENCE ON CHILD 
HEALTH AND PROTECTION 

FOREWORD 

T he editors and publishers of the American Journal op Obstetrics 
AND Gynecology have the honor to present to their readers in this 
issue the reports of various eommittees and individuals which deal 
with the obstetric topics presented for consideration and discussion 
at the White House Conference recently held in Washington, D. C. 
Eventually the entire proceedings of this meeting will be published in 
book form. Many volumes will be required to present adequately the 
extended transactions but when completed this will be of incalculable 
benefit as a work of reference, for many and varied fields of activity 
and research -will be covered. Because of lack of space we are able here to 
present merely the outstanding reports of the Committee Chairman and 
certain subsidiary contributions which are of particular interest to 
the teacher and practitioner of obstetrics. To the authors of these 
we desire to extend our appreciation and thanlcs for their help and 
cooperation. 

The first White House Conference was called by President Roose- 
velt in 1909 and concerned itself chiefly with the problems of the 
dependent child. Due to the stimulus of this meeting the Children’s 
Bureau of the Department of Labor was organized in 1912. The sec- 
ond conference was called in 1919 by President Wilson, met at Wash- 
ington, and was followed by eight important regional conferences. 
The discussions of the social and economic status of the child were 
supplemented by consideration of its health and that of its mother. 
Quite naturally obstetrics as such acquired an important place in 
these deliberations and in the third and most recent White House 
Conference which was called by President Hoover to meet in Wash- 
ington in 1930, “medical service” occupied the attention of one of 
the constituent and principal sections to which the activities of the 
confei’ence were devoted. ]\Ionths of preliminary study, research and 
assembling of facts by many experts in their respective fields were 
presented by over 15 main committees at the last conference, which 
was held in November in Washington. 
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It was felt, However, by those in charge of the meeting that more 
time was needed to complete the Avork of the Section on Medical 
Service. For the realization came at the A^ery beginning of the move- 
ment that the health of the mother and her ability to bear and care 
for her children Avas a basic fact and that it was essential to deter- 
mine among other things Avhat Avas necessary to provide a background 
for safe and successful motherhood. 

Dr. Samuel McC. Hamill has acted as the Chairman of the Commit- 
tee on Medical Seiwice and is to be commended foy the notcAvorthy 
manner in which he developed and coordinated the labors and the 
A^aried researches so eapablj'- done by his associates. The individual com- 
mittees Avere presided OA^er by men and Avomen each prominent in 
their particular spheres and a earefnl reading of their reports Avill 
afford a demonstration of hoAv thoroughly the Avork has been done. 
The field covered in obstetrics has been a particularly broad one, as is 
evidenced by the catholic character of the subjects Avhich have been 
iuA’^estigated. Final conclusions may not be possible, but it is evident 
that the present surAmj'^ of conditions in the United States shoAvs the 
need for a more satisfactory program of obstetric care which shall 
entail a movement for the improved education of physicians in obstet- 
rics as well as that of the laity and of all associated agencies inter- 
ested in this branch of medicine. 

Were the mere compilation of statistics and the publication of ex- 
tended reports the only outcome of this conference, much AA^ould have 
been gained, but such publication could have only a limited value, 
The results of these extended studies must be put into practice and a 
folloAv-up committee for the section on Medical Service of the Con- 
ference has been authorized and it is hoped will soon begin its activi- 
ties. The functions of this committee as stated by the General Chair- 
man of the Conference, the Hon. Ray Lyman Wilbur, may be ex- 
pressed as follows; To get over to the country at large as quickly as 
possible the importance of applying the knowledge we already possess 
and for which the machinery exists; to consider all the implications 
and the reports; to determine definitely Avhether further studies are 
required and to stimulate them; to determine the aA'^enues through 
Avhich the recommendations made by the section can be most effec- 
tively put OA'^er and to determine the soundness of the methods em- 
ployed in applying the knowledge we have. 

In the development of this important campaign the cooperation of 
all interested agencies and individuals is essential and a careful co- 
ordination of their work must be deAmloped to aAmid duplication of 
effort and the wasteful expenditure of funds, both public and private. 
The Journal is prepared to assist in these endeaAmrs to the fullest ex- 
tent and stands ready to cooperate Avith those Avho are pledging their 
time and effort to the accomplishment of the worthy objects of the 
White House Conference. 



THE ADDRESS OB" THE CHAIRMAN OP THE COMMITTEE ON 
PRENATAL AND MATERNAL CARE 


By Fred L. Adair, M.D., Chicago, III. 

T he mother is the life of the family in so far as child health and 
pi'oteetion are concerned. We all realize that there is a wastage of 
maternal lives dne to controllable causes operating in connection with 
childbearing and that our country lags behind the civilized world in 
the prevention of these deaths. While there may be sources of error 
in the interpretation of comparative statistics, and the situation in 
other countries may not be as ideal as it seems, nevertheless those who 
have opportunity of knowing the situation here, realize that the moi-- 
tality of both mothers and young infants is unnecessarily high. The 
loss of the mother in childbirth is a disaster, not only to the newly 
born infant should it survive, but also to the other children in the 
family, if there be such. Not only are our maternal, fetal, and neo- 
natal death rates too high, but what is most discouraging there has 
been little, if any, decrease in the last decade. This becomes of added 
import.ance to communities and states in view of acknowledged de- 
cline in the birth rate, which means that our human assets are becom- 
ing relatively more important. The falling birth rate is affecting 
particularly the families of our leaders, which is unfortunate and 
demands the preservation of these infant lives to as great'ah extent 
as possible. 

Morbidity of the mother and offspring is a very important factor, 
and we need more information concerning it. Improvement is needed 
in our certificates for reporting births, stillbirths, infant and maternal 
deaths. They should be made to satisfy medical, legal, social and 
statistical requirements. Among the thirteen statements, on the back 
of the usual bii’th certificate, which enumerate the advantages of re- 
turning these reports, there is no mention of their medical signifi- 
cance, smt physicians sign the bulk of them and the information in- 
cluded in the report is of medical importance. Until the new birth 
registration blank appeared, which is not yet in general use, the 
period of gestation was not included in the report, ignoring the fact 
that many births were reported as living births where the infant was 
so premature that it had no chance of survival. 

In most of the states it is customary to I'eport an infant born dead 
as a birth on the usual blank and then file an oi’dinary death certifi- 
cate, which is so obviously unsuited for reporting such a birth and 
death as to require no discussion. A single special blank, such as is 
in use in a few states, for reporting stillbirths is much less cumber- 
some and can be so drafted as to give the necessary data. 
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We need mncli more information relative to maternal deaths than 
appears on the nsnal death certificate. In addition to the cause of 
death we should know the period of gestation, operative procedure if 
anj% place of confinement, and name of the person who attended the 
mother at childbirth. Among other things this would make it pos- 
sible to compute accurate maternal and fetal mortality rates accord- 
ing to hospital and home delivery. Many maternity patients dying 
in hospitals were not delivered there. Some djdng at home ivere de- 
livered in the hospitals. Many deaths after abortion occur in hos- 
pitals though usually the abortion itself took place prior to admis- 
sion. This increases the hospital maternal death rate materially. 

Better classification of both maternal, fetal, and early infant deaths, 
would lead to a better understanding of their causes and ultimatel 3 ’’ 
to the working out of more effective means of prevention. 

At present we have annualty in the Birth Registration Area, ap- 
proximately 15,000 maternal deaths, 80,000 deaths of infants under 
one month and 85,600 stillbirths. Three-fourths of the maternal 
deaths are due to controllable cause.s — infection, toxemia, and hemor- 
rhage. The fetal and early infant deaths are due to congenital and 
hereditary conditions, prematurity, birth injuries, and infections, 
many of which conditions can be controlled. The disabilities result- 
ing to mothers and infants are an unknown quantity, but the beds in 
hospitals are occupied bj’- many women who require operations for 
conditions dating from childbirth. The blind, defective and other- 
wise handicapped children, which number 8,571,000 according to 
President Hoover, are, in many cases, thus afflicted because of condi- 
tions which are inherited, congenital, acquired at birth or immedi- 
atety subsequent to it. Much of this could be prevented. President 
Hoover in his address on November 19 at the Conference on Child 
Health and Protection stressed the fact that there are in this countrj'' 

14.000 children who are totalty and 50,000 who are partialty blind. 
Many of these can trace this condition to syphilis and gonorrhea, 
which can be practically eliminated as causes of blindness in infants 
and children by adequate prenatal and postnatal care. There are 

300.000 crippled children, manj’" of whom can date their disability to 
birth. Some of these conditions are congenital and could not be 
avoided. In others the deformity has resulted from birth injuries 
which haA’-e affected the central or peripheral nervous sj’^stems, the 
muscles, bones or joints. It Avould not be possible to a^mid all of these 
casualties, but the better the obstetric care the feiver there ivill be. 
Appropriate postnatal care Avould bring man 3 '' of these conditions to 
light so that prompt measures could be instituted for their correction. 
There are 382,000 children with tuberculosis, most of Avhom have doubt- 
less acquired it Avithin the family circle and man 3 ^ of them from their 
mothers. The detection of an open tuberculosis in mothers during 
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the antepartum and postpartum periods would not only safeguard 
them but also go far in protecting infants from the dangei’S of acquir- 
ing tuberculosis. The loss of the mother has undoubtedly been a 
contributing factor in the production of the 200,000 delinquent and 
500,000 dependent children, and inadequate maternal care comes in 
for its share of blame as a cause for the 450,000 mentally retarded 
children and of the 675,000 presenting behavior problems. Nothing 
was said by President Hoover regarding the number of children af- 
flicted with syphilis, but Stokes, from a wide variety of sources, esti- 
mates that the incidence of syphilis in the child population ranges 
from 3 to 5 per cent. 

Many hereditary and congenital factors, as well as birth causes and 
postnatal conditions, enter into the pimduction of the groups men- 
tioned above. Many of these conditions are caused directly or in- 
directly by complications arising and affecting mothers during preg- 
nancy and parturition. It is impossible to ascertain how many of the 
problems presented by these large groups of children could have been 
prevented by the proper application of the principles of prenatal, in- 
tranatal, and postnatal care, but certainly many of them could have 
been avoided. 

The provision of proper nutrition of the infant begins immediately 
after birth and presupposes a mother who has been properly prepared 
during pregnancy for nursing her baby and also makes provision for 
proper postnatal nourishment in case the natural supply is inade- 
quate. Many of these children doubtless suffered from the handicap 
of prematurity and lack of the special care required for such infants. 
Many may have suffered from lack of the proper maternal care which 
may have arisen from a variety of causes. 

The means of prevention aird control of maternal, fetal and early 
infant mortality and morbidity are first, the education of the public 
to expect and demand good and consecutive preconeeptional, pre- 
natal, intranatal and postnatal care for mothers and infants. It is 
useless to create the desire unless there is adequate and efiieient per- 
sonnel to supply the demand. This means the proper education and 
training of a sufficient number of physicians, dentists, nurses, mid- 
ndves, social workers and others and that they be properly distributed. 
It further requires the proper set-up in the form of hospitals, dis- 
pensaries, etc., for giving institutional and suppij'ing home care in 
urban and rural communities to all racial, social and economic groups. 

Before undertaking to discuss the above requirements, it may be 
well to consider somewhat more in detail the importance of maternal 
mortality. Certain maternal as well as other deaths ai'e inevitable, 
but this should not in any way retard us in our progress for the 
elimination of those which are preventable. 
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Maternal and fetal deaths often go hand in hand. Abortion is un- 
doubtedly the most frequent cause of fetal death, but the extent to 
which it contributes to maternal deaths is not commonly appreciated. 
Practicallj^ all fetuses born prior to seven months’ gestation do not 
survive, so that any such ending may be regarded as a premature 
termination of pregnancy. Such endings are too frequently fatal to 
the mother. This is shoivn by some recent statistics from the Federal 
Children’s Bureau covering 7,346 maternal deaths in which the period 
of gestation is known: 2,381, or practically one-third of the deaths, 
followed an interruption of pregnancy prior to the seventh month. 
Of these, 59 per cent died from sepsis, while of 4,965 patients dying 
after a pregnancy of seven months or over, 30.8 per cent died from 
infection and 31.2 per cent from toxemia. 

Sepsis was the cause of death in 40 per cent of all cases included 
in the study. Twenty-five per cent of the deaths from all causes had 
been preceded bj’^ abortion. Of the deaths following abortion, 73 per 
cent were due to sepsis. Of the deatlis following intentional abortion, 
90 per cent w,ere due to sepsis and of those following unintentional 
abortion, 60 per cent were due to sepsis. These figures clearly show 
that preventive measures are not as effectively used in preventing 
deaths from sepsis following abortion as they are following later de- 
liveries. 

In the future, according to the new International Code for Classi- 
fication of Deaths, all maternal deaths from septicemia will be classi- 
fied so as to show those preceded by abortion. Abortions are not 
reportable except in New York City and Maryland, whei’e the regis- 
tration of all products of conception is required. 

The frequency of abortions and premature labors is much less 
among those women who seek and receive prenatal care. This is 
probably due, in part at least, to the desire of those, who seek' pre- 
natal care, to have children while those who have no such uash, avoid 
such attention. It is also probable that the more intelligent and bet- 
ter socially minded women receive such care whereas the more igno- 
rant and irresponsible groups carelessly avoid attention until nature 
forces them into the hands of the most accessible attendant. 

In the Children’s Bureau’s study the maternal death rates from 
abortion ai’e higher among the negroes than the whites, and in urban 
than in rural districts, and in hospitals than in homes. Eighty-nine 
per cent of the women whose deaths followed abortions were mar- 
ried. Of the 1,587 abortions, for which information was secured as 
to type, it was found that 50 per cent were induced, 37 per cent were 
spontaneous, and 13 per cent were therapeutic. 

It is impossible to estimate accurately the number of abortions oc- 
curring in this country. Certain calculations made in Germany indi- 
cate that there were about 240,000 abortions in that country in 1911, 



ADAIR: COMaiITTEB ON PRENATAL AND MATERNAL CARE 771 

a iiropol'tion of about one in every eight confinements, whereas in 
1927 it is estimated that there was one to every single completed preg- 
nancy. 

In Russia, with legalized abortion, there lias been an increase ia 
legal abortions, which is attributed in part at least to the decrease in 
secret abortions. Similar conditions apparently exist in other coun- 
tries. 

One might ask ivhether or not there is developing a disregard for 
human life in its beginnings and if much of the mass propaganda of 
a commercial and other character which is permeating modern civili- 
zation does not have a far-reaching jisyehologie effect upon our ideals 
of life. One must confess that the open display of literature and 
devices in drug stores is a blow to one’s ideals. 

The so-called therapeutic abortion which is charged with about 13 
per cent of the fatalities from abortion in the Children’s Bureau's 
study is a makeshift and a confession of our medical ignorance, for 
we should ultimatelj'’ have sufficient knowledge to save life without de- 
stroying it. The alleged social and economic reasons should be pos- 
sible of other solutions by sociologists and economists working in con- 
junction with medical scientists. 

Abortion, whether intentional or unintentional, is a very sei'ious med- 
ical problem, and the increase in the number is doubtless an impor- 
tant factor in the failure to reduce our maternal death rate. Prop- 
erly collected statistics should in the future clear up this point. 

The subcommittee on the education of midwives has pointed out 
that the maternal death rate in this country where doctors attend 
rapst of the confinements, is higher than it is in Europe where' well- 
trained midwives furnish the greater percentage of care. Their mid- 
wives are well trained while ours are not. Yet statistics in this coun- 
try indicate that in general the mortalitj^ statistics from the cases 
attended by doctors are not better than those cared for by our un- 
trained midwives. What is the answer? The doctors care for more 
abortions and more complicated cases, they use more anesthesia, they 
deliver more cases artificially, they come in contact with more infec- 
tious matei’ial and they give, as a rule, no nursing care. In defense, 
it might be added that the midivife has had, at best in this eoimtry, 
little or no opportunity for education and training. It should be 
stated that the doctor of a generation and more ago had more or less 
thorough theoretical training in obstetrics, but in his undergraduate 
days he was fortunate if facilities were available for him to see many 
normal and abnormal cases delivered, and that if he had supervised 
instruction while performing a delivery, he was an exception and not 
the rule. Midwife practice has never become an established institu- 
tion in this country, and doctors have taken the responsibility for at- 
tending women in childbirth from the earliest pioneer days. When 
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they were not available some neighbor or friend more or less familiar 
with labor assumed the responsibility. There are only two schools 
for midwives in this countrj’' and they are recent. Until of late the 
supervision of midwives has been verj’- lax and even now it is ade- 
quate in very few localities. The greatest need for midwives is in 
sparsely settled districts and among the negro population, especially 
of the South. This means that the midwife question is a local prob- 
lem. There is apparent need for them in some sections and provision 
should be made to educate and train them in established institutions. 
It is imperative that subsequent to their education they work in the 
communities and among the people who need their services, other- 
wise there is no use educating and training them. The midwife should 
not be recognized as the person to fit into the ideal and ultimate 
scheme, but only as a stop-gap until the better plan of nurse and 
doctor, both working in their respective fields, can be evolved and 
established. It is essential that the midwife be trained and educated 
in her field of activitj’-, that she be properly licensed and that she 
carry out her work under medical supervision and control. 

The studies made by the subcommittee on obstetric education of 
nurses show that the education of nurses in the field of obstetrics has 
not been adequate. Their education in this branch should have as its 
objective their preparation for the complete maternal care of patients 
in the home and in hospitals. Certain numbers should receive special 
advantages to prepare them to go into the maternity and infancy 
branches of public health Avork. Others should receive the necessary 
education and experience to fit them for supervisors and teachex’S of 
obstetrics in hospitals and dispensaries. It is probable that there may 
be a definite field for a limited number of nurses, especially the col- 
ored, to receive thorough midAvifery training so that they could act as 
direct supervisors of midAvives under medical direction. There has 
been some discussion of training nurses to practice midAvifery and 
replace our untrained midwives. This Avould perhaps provide some 
alleviation of the situation if they practiced Avhei'e they Avei'e needed. 
It is very doubtful if it Avould be the best permanent solution. 

We have, in this country, the nucleus of a plan Avhich could be 
Avorked out and should be superior to any other in the Avorld. There 
is a large body of nurses somewhat lacking in obstetric training, but 
AA’^ho haA’-e had good fundamental training in nursing. There is a large 
group of physicians Avhose facilities for clinical training in obstetrics 
haAm been too meagei*. The plan of haAdng doctoi's and nurses work- 
ing in conjunction has been successfully tried Avith excellent x'esults 
in a number of localities, in Amrious institutions, and to some extent 
in the prUmte practice of physicians. It is a conAuction that the gen- 
eral extention of such a plan thxmugh the countiy would be superior 
to any other scheme Avhieh could be inaugurated. 
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In connection with obstetric nnrsing and to fill a need in the nurs- 
ing of mothers and infants there should be a place for a group of well- 
trained personnel Avho could supply good nursing care to mothers and 
infants at a cost lower than that requisite for the more highly trained 
registered nurse. This need might be met by a system of houidy nurs- 
ing such as is in vogue in many of the larger communities or by 
trained nursing attendants. On the other hand, this does not seem 
to entirely fill the gap. Some consideration has been given at various 
times to the latter, but no great progress has been made in reaching 
a. solution. It might be debatable whether or not it was desirable to 
add to the already rather abundant nursing personnel less highlj' 
trained individuals. The question of an oversupply of nurses might 
be similar to the one with regard to physicians, namely, the problem 
of proper distribution. Some communities have a lack of sufficient 
nurses and medical personnel or seem to feel they are not well sup- 
plied whereas there is a superabundance in other sections. 

Many people are unable to pay the nursing and medical fees re- 
quired by intensively trained personnel. These seiudees must be ren- 
dered by those of lesser but adequate training, who do not demand 
the high fees expected for more expert service. The trained nursing 
attendant and the medical practitioner ivith good training in ob- 
stetrics should go far in meeting the needs of the lower income groups. 

The distribution of -well-trained physicians to serve the various needs 
of the country without depletion in one section and congestion in an- 
othei', is a problem apart from the education of a sufficient numlier, 
which is apparently being accomplished. The problem of proper dis- 
tribution comes after the selection and education and graduation of 
the medical students though some attempts are being made by means 
of scholarship, etc., to place men ivhere they will be needed after 
thej'- have qualified to practice. It is possible that the future selection 
of men for the medical profession may be made on more careful 
scrutiny of their moral and intellectual qualifications with attention 
to their adaptability to the geographic, social and economic needs of 
various districts and to tjqDes of medical practice. 

Appropriate, but sometimes ineffectual, attempts are made to select 
medical students from the standpoints of ability and character. 

It is undisputed that there should be sufficient prcliminai'y training 
of those -with native ability in cultural, humanitarian and scientific 
knowledge prior to entrance into the medical college. Here instruc- 
tion should be given in the preclinical basic sciences and be correlated 
with the subsequent clinical teaching. There should be a closer inter- 
relationship between the preclinical sciences and the clinical branches 
of medicine by a keener interest of those teaching the basic sciences, 
in clinical facts, and of those teaching the clinical branches, in the 
fundamental sciences. 
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The curriexiliim should not be so sharply set off between the first 
and second biennium. It is probable that more dovetailing would be 
advantageous to both student and teachers. 

The student should also be impressed with the idea that these basic 
sciences are requisite foundations to be utilized in his life’s work. 
This could be accomplished by showing the relationship to the human 
being, by convincing the student that he is not working for credits 
and simply accumulating facts to be retained only until sufficient 
credits are obtained. Doubtless one of the best means of impressing 
this idea is by means of the comprehensive examination which could 
be required as a preliminaiy step to entrance into the Avork of the 
clinical years, Avhen definite efforts should be made to keep up the 
contact of the students Avith some one or more of the basic sciences. 
This applies to all undergraduate students and to those Avho are tak- 
ing postgraduate training, but it is of particular importance to those 
who by serious and intensive graduate Avork are preparing themselves 
for specialized priAmte practice and especially to the smaller group 
Avho plan to take up careers as teachers and inAmstigators. 

It has been reported that the facilities for the education of physi- 
cians in obstetrics have not been adequate. The lack has not been 
so much along the line of theoretical training as it has in the applica- 
tion and especially in the clinical advantages. There can be no good 
obstetric practice in any country unless the doctors are thoroughly 
educated as Avell-trained obstetricians. This is the key to the situation. 

The obstetric education of physicians must satisfj’- several demands 
Avhich are essential to the best interests of maternity and infancy. In 
general, medical education must fill the needs of the country as a 
Avhole. There are many sections of the country Avhere small com- 
mimities and sparsely settled districts are unable to support or gh'^e 
the necessary facilities Avith AAffiich a jiliysician can Avork satisfac- 
torily. There are other communities in AAdiich there is sufficient AAmrk 
Avith compensation to support a physician though this community 
may not be in a position to supply the facilities AAdiich are necessary 
for the best type of medical Avoi’k. It is natural that physicians 
should not seek these types of communities. They must have ade- 
quate compensation for a livelihood AA'hich problem could be met b}" 
subsidies, but in addition to this, most well-trained physicians of the 
present day feel the need of adequate laboratory, x-ray, and hospital 
facilities for the purposes of diagnosis and management of their cases. 
The movement for the establishment of rural hospitals should haAm a 
Amry definite effect in bi'inging about a proper distribution of physi- 
cians who are educated and trained to cany on this type of Avork. These 
physicians in these small communities must be general practitioners. It 
is therefore Autal that the obstetric education should proAude adequate 
training to this type of medical practitioners in the field of maternity 
and infanc3L. 
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Many pliysicians receive no more tliaiv imdergraduate training. 
The -majority of states and the majority of schools do not require an 
intern year. From onr survey it is apparent that most undergradu- 
ates do not receive sufficient practical training in obstetrics. Those 
who secure the year’s training as an intern are as a rule much better 
equipped, but even here there is not infrequently a lack of sufficient 
clinical experience in obstetrics. 

In somewhat larger communities it is possible foi men to undei- 
take more or less specialization. A man might specialize in surgery 
and obstetrics or at least devote his major attention to these branches. 
He should have opportunity, by means of postgraduate courses of 
various types, to increase and improve his obstetric knowledge so 
that he would be in a position to furnish assistance to more general 
practitioners who have had less opportunity for perfecting themselves 
in these lines. This demand for postgraduate training could be met 
by courses in the various medical schools, by provision for such 
courses in various special maternity hospitals, by greater attention to 
obstetric clinics at medical society meetings and by extension and 
circuit courses whicli are perhaps somewhat better adapted to the 
needs of the general practitioner. 

Provision must also be made for the adequate training of specialists 
in obstetrics and gynecology. There are movements in various insti- 
tutions providing facilities for meeting this need. In the recent past 
it has almost been necessary for men to seek training abroad in the 
various women’s clinics of Europe to secure such training. This is no 
longer imperative, but as yet the facilities in this country are too 
meager to train sufficient men adequately to supply the demand. This 
special training should cover a period of at least three years follow- 
ing the completion of a rotating internship and should consist of cer- 
tain fundamental training in the basic sciences pertaining to ma- 
ternity and early infancy, with abundant opportunity for clinical 
training in obstetrics, diseases of the newly born, and gynecology. 
Many European countries set up separate standards for general prac- 
tice and for various specialists. 


Efforts ale being made in this country to requii'e certain standards 
before a physician is recognized as a specialist in certain fields. The 
American College of Surgeons has set up certain standards with the 
idea of accomplishing certain ideals and of recognizing the best avail- 
able men in the various communities. Other organizations and boards 
have set up various standards. Recently there has been formed the 
American Board of Obstetrics and Gynecology, which has begun to 
issue certificates to men whom they consider qualified for recognition 
as specialists in this line. This represents a progressive movement 

tesiou and support ol the modioal pro- 
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It is necessary in a comprehensive educational program, as it per- 
tains to obstetrics, to provide opportunity and facilities for the edu- 
cation and training of men, not only to become specialists, but also 
to become educators and immstigators in the domain of maternity and 
infancy. This requires certain innate qualities and also a prolonged 
experience, preferably in association with outstanding men in these 
fields. It is difficult to place a time limit on such activities, but it is 
suggested that a minimum time period would extend from five to ten 
years. Education is, of course, a continuous and progressive matter, 
and one cannot arbitrarily divide it into time periods, but an out- 
line as the above indicates in a general way the educational needs as 
they pertain to this branch of medicine. 

It is vitally essential for the welfare of the community, particularly 
of mothers and infants, that we have qualified men in the various 
fields of activity which have been enumerated. 

Various states have undertaken the responsibility of giving under- 
graduate medical instruction as is shown by the fact that there are 
30 state medical schools of which 8 have only the instruction usually 
given in the first biennium. One could assume this is done on the 
theory that the state should fill the need of its citizens for medical 
practitioners. tSome states have gone further and are now furnishing 
postgraduate instruction, not only to give special advantages to the 
practitioners of the state, but also to train specialists in various fields. 

Inasmuch as maternity and infancy have become a state and even a 
national problem would it not be well to strike at the source and see 
that the personnel and the facilities for education in the branches of 
obstetrics and pediatrics are adequate, in these state institutions? 
This does not mean that such facilities should not be adequate in 
other types of medical schools, but it does mean that the states should 
definitely assume such responsibility for their own institutions. The 
various Acts and proposals of Congress indicate clearly that the 
problem of the proper care of mothers and infants is a matter of 
national concern. 

Inasmuch as the education of physicians in obstetrics and pediatrics 
is absolutely fundamental and because the national government has 
already and in various ways supported educational institutions for 
military, agricultural aud other purposes, it should be seriously con- 
sidered whether or not it would be wise for the federal government 
to assist in building up adequate facilities for strong departments of 
obstetrics and gjmecology and pediatries in the state medical schools 
particularly. 

There are other educational features which can be only rather 
briefly mentioned here. The social workers are very valuable ad- 
juncts in carrying out proper maternity and infancy work. The 
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problem of 'illegitimacy alone opens np a wide range of activity wbieb 
has been inadequately handled from the standpoint of both mother 

and infant. 

Very little attention has been given to proper education and train- 
ing of social workers in maternity and infancy work. An educational 
program for them in this field has been outlined in the report on the 
education of the laity. It is also important to see that obstetricians 
and other medical practitioners secure some idea of the importance 
of social service to their work and their patients. There should be 
some educational correlation so that the social service workers re- 
ceive the medical viewpoint essential for their activities and that the 
medical students also obtain definite ideas relative to the social phases 
of medical work, particularly as it applies to maternity and infancy. 

The social workers form an important bridge between the medical 
profession and the laity and should be very helpful in assisting to 
carry out educational programs among the laity. 

Probably the most effective way of educating the laity is by pei'- 
sonal contact with well-informed personnel. Numerous methods have 
been and are being used. The essentials are that the subject matter 
be accurate, understandable and interesting; that the methods of dis- 
semination be appropriate and that those to whom the information is 
directed be reached. 

Not infrequently inaccurate and misleading information is circu- 
lated. This is often based on fads or information which has not been 
definitely proved and is often productive of harm in that it leads pa- 
tients to seek and even demand certain obstetric procedures which are 
not established and practiced by those who are best qualified to know. 
Publishers, reporters, and authors should have an opportunity to 
check the accuracy of articles which are submitted for publication. 
These articles may be good news, but not beneficial to the public. In 
the past it has not infrequently happened that certain procedures 
have been well advertised and achieved considerable popularity only 
to be discarded at a later date because they ivere harmful or not 
valuable. 

Notable -service has been done by numerous local organizations as 
weU as those of state and national scope in educating the public in 
the fields of maternity and infancy. Some of these are governmental 
such as the Children’s Bureau, the U. S. Public Health Service and 
the Bureau of Education, all of which have done good' work 

The Ameiiean Child Health Association, though primarily inter- 
ested in Child Health, has materially furthered the cause of maternal 
care. Various local organizations, too numerous to mention individ- 
ually, have by their example, propaganda and scattering of their ner- 
sonnel, extended their influence over wide areas. There are manv 
national organizations, whose prime objects are not in the fields S 
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maternity and infancj’-, but which have indirectly exerted a tre- 
mendous influence for good bj'’ improving institutions, personnel and 
conditions surrounding mothers and infants. 

It is noteworthy that none of these national organizations cover the 
fleld of maternity as their prime object. The Joint Committee on 
Maternal Welfare comes nearest to this objective, but its activities 
have been very limited for economic reasons and because its pur- 
poses have been mainly to interest the medical profession in better 
obstetrics. It might be well for this committee, as a nucleus, to en- 
large its activities to form an organization which has as its primary 
object the consideration of the numerous problems surrounding ma- 
ternity. It is apparent from the study of interested organizations that 
there is a lack of coordination, and while excellent work has been 
done, no one has made the development of maternal care its exclusive 
concern. There should be some nongovernmental organization to 
bring together and harmonize the activities of the many groups which 
have a greater or lesser interest in maternity. 

It should be recognized that each person has to assume responsi- 
bility for his own conduct and welfare and that each community must 
solve its own problems, but many times outside stimulation with sane 
advice and material help is of enormous value. 

There should be serious study of the plans of rendering service to 
mothers and infants in various types of communities under varying 
conditions. Much of value could be learned from the plans which 
have already been successfully operated in some localities. Some are 
moving along smoothly and Avith the expenditure of little effort to 
attract outside attention. Some of these plans may be more success- 
ful than others which are better knoAvn. 

Each community knoAvs some of its needs and usually some efforts 
are being made to meet them. They are not ahvays Avell directed and 
are often inadequate, but these efforts nearly always liave real merit 
and should be utilized in perfecting the organization of the Avork in 
that community. It should be possible to pull various agencies to- 
gether so that they could fulfill their part of the general pattern. 
Infant Welfare Societies, Visiting Nurses’ Associations, hospitals, dis- 
pensaries, settlements, medical schools, local nurses’ organizations, 
medical societies and others, who are interested in maternity and in- 
fancy can be brought together to work out an adequate plan for 
furnishing appropi'iate care to mothers and infants during the pre- 
natal, intranatal, and postnatal periods. 

Smaller centers of population and rural communities present spe- 
cial problems Avhich will haA^e to be met in various Avays. Doctors, 
nurses, and in some localities midAvives, are necessary. Local and 
county hospitals and dispensaries Avould seem to be essential. Tbe 
hospital facilities in some areas are entirely inadequate, CAmn if aAmil- 
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able at all. Those available for negroes are more inadequate than 
those for the white population. In one city, which is probably better 
supplied with maternity beds for negroes than many others, it is 
necessary to send mothers home with their babies a few days after 
delivery, in order to make room for the new mothers arriving in labor. , 
Practically no hospitals are available for them in rural communities. 
This lack of proper hospitalization for negro mothers may be a factor 
in their high mortality rate which is about twice that for the whites, 
though even with the same care in institutions having parallel serv- 
ices for white and colored mothers the mortality rate seems to be 
higher for the latter. 

In all communities there should be the. necessary institutions, ma- 
terial and personnel, be it doctors, nurses or midwives, for furnishing 
adequate and consecutive prenatal, intranatal and postnatal care. 
The studies made by the committee show that at the present time this 
is not available, and even in communities where it can be had,, it is 
not universally supplied due to some defect in the educational plan, 
tlie scheme of organization, or to some lack of care or interest on 
the part of the potential mother or other individuals involved. 

In addition to the routine care the committee’s reports point out 
tliat there must be provision for special attention to nutrition, oral 
conditions, venereal disease, tuberculosis, heart disease, focal infec- 
tions, and other medical and surgical complications. There should be 
some selection of cases which may need hospitalization. It is impor- 
tant to avoid emergencies in so far as possible and many of these can 
be foreseen or diagnosed early. In the study made by the Children’s 
Bureau there were 1,893 cases past seven months’ gestation who died 
in a hospital; 996 of these, or more than half, were emergency cases. 

In small communities it is obvious that this care cannot be carried 
out by specialists, but the general practitioner, who is the backbone 
of the medical profession, can see that it is very well done if the 
proper organization and facilities are at hand. 

For a long time the doctor has looked at medical problems from the 
standpoint of the individual patient; it is his duty. to view these 
affairs from the standpoint of the community also. It is necessary 
that doctors, individually and collectively, through their medical so- 
cieties, participate and assume leadership in matters pertaining to the 

health of mothers and infants, and provide consultation and other serv- 
ice where needed. 


There are many social and economic problems surrounding mothers 
and infants which go hand in hand with medical problems The so 
cial workers can be of enormous assistance in securing satisfactorv 
and helpful service to these mothers and infants, who require special 
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There are many gaps in our knowledge regarding the factors and 
causes of morbidity and mortality of the mother, the fetus, and the 
newly born infant. It is essential to fill these gaps, but we should 
first strive to see that every mother and infant receives the benefit 
of the knowledge we already possess. If this is done it will be easy 
to apply new knowledge as it is acquired. 

We know that such factors as race, environment, social and eco- 
nomic conditions, medical care, physical and mental status, period of 
pregnancj'', complications, methods and grade of care and character 
of attendant and place of confinement all have much to do Avith the 
results. 

In the maternal mortalitj'’ study of the Federal Children’s Bureau 
a report on prenatal care was secured for 5,636 of the eases. Of these, 
53 per cent receded no prenatal care, and in 72 per cent it was in- 
adequate. 

The character of the onset of labor Avas stated in 6,878 cases for 
Avhich the period of gestation Avas reported. It Avas spontaneous in 
4,411 cases; artificial in 1,686 cases; and in 781 cases there Avas no 
labor. Why should 25 per cent of these eases have an induction of 
labor, and 10 per cent be fatal Avith labor not haAdng even started? 

The termination of labor Avas reported in 6,657 cases in Avhich the 
period of gestation is given. It Avas spontaneous in 3,428, artificial 
in 2,255 cases, and in 974 instances labor Avas not terminated. Why 
should there be 30 per cent of the fatalities Avith artificial termina- 
tion, and about 12 per cent be undelh^ered ? 

Nearly one-third of the deaths folloAved an interruption of preg- 
nancy prior to the seventh month, and in this group almost 60 per 
cent died from sepsis. 

There must have been something AA'rong Avith the attention giA^en 
to these mothers, especially Avhen in the AAdiole group of 7,380 deaths 
40 per cent died from infection, 26 per cent from toxemia, and 11 per 
cent from hemorrhage. This makes a total of 77 per cent fatalities 
from causes AAdiich are controllable. 

We do not have all the results for the fetuses and infants, but Ave 
do knoAv' that only 42 per cent of these pregnancies ended in live 
births. It is safe to say that the neonatal mortality and the mor- 
biditj' rates in the others Avere Amry high. We do not know Avhat 
sort of po.stnatal care the babies, Avho surAUAmd their mothers, re- 
ceiA^ed. Postnatal care, AAdiich in occasional cases may help to reduce 
maternal mortality, is more important from the standpoint of mor- 
bidity. 

We haA^e little statistical information relathm to the morbidity of 
mothers, but probably half of the gynecologic operations are neces- 
sarj’- as the result of poor care during pregnancj^ and childbearing. 

The causes of maternal morbidity incidental to childbearing aie 
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birth injury, infection, and toxemia. Much has been and can be done 
to alleviate these conditions, and it is only fair to state that, ivllnle 
mortality is taken as the standard for the comparison of results, mor- 
bidity though less tangible should also be considered. 

We have mentioned the effect of various procedures and events 
npon the mother, and now it is important to state the causes of fetal 
and early infant mortality and morbidity. In 1929 approximately 31 
per cent of the infant mortality in the birth registration area ivas due 
to prematurity, congenital debility, and syphilis ; 8 per cent was due 
to congenital malformations ; 8 per cent to injury at birth ; and 8 per 
cent to other diseases of early infancy and to unknown or ill-defined 
causes. The causes which are more or less amenable to management 
during the prenatal period are prematurity, maternal toxemias, in- 
fections and syphilis, all of which can be controlled in a measure to 
the benefit of the fetus. 

Malformations might perhaps be controlled by preconceptional 
care, but as yet we do not know how to accomplish this. 

During the intranatal period much can be done by adequate care 
to limit the number of deaths caused by suffocation, aspiration, and 
injury to the central nervous system, as well as other types of birth 
injury which do not lead so frequentlj^ to fatalities as to morbidity. 
Injuries to the brain and cord are often responsible for the failure 
to establish respiration. Infants with birth injuries may be born 
dead, die soon after birth, live a longer or shorter period with vary- 
ing amount of disability, or apparently recover. These injuries are 
of the utmost importance in causing both mortality and morbidity, 
and cannot always be avoided. They occur especially in premature 
infants. They follow after spontaneous labors of a short, violent 
t.ype, prolonged, hard labors, instrumental deliveries, breech extrac- 
tions, versions, and even after cesarean sections. 

The postnatal causes of fetal death are thermic, due to isolation or 
refrigeration, which are particularly dangerous to the premature in- 
fants; to ehemic causes, to infections or to disturbances of nutrition. 
Proper postnatal care should begin immediately with birth and be 
followed through consistently. 


Prematurity can be greatly reduced by proper prenatal care. Syph- 
ilis in the fetus could be eliminated by adequate preconceptional care. 
Toxemias can be controlled with the saving of some infant lives. In- 
fections causing fetal death and disease can be lessened. Deaths from 
suffocation and aspiration can certainly be reduced, and the mor- 
tality and morbidity from birth injuries can surely be diminished 
Praetieany all of the postnatal causes of death could be controlled if 
not eliminated. We all admit that our present knowledge is inade- 
quate in many respects, but we make an urgent plea for the universal 
application of that which we do possess 
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We AYOuld like to know more about tbe problem of abortions and 
the factors producing or leading up to them whether intentional or 
imintentional. -The morbidity and mortality resulting from this is very 
great. There is niucli to leani about px*emature births and their causes. 
There are many deaths in fetuses and the newly born which are diffi- 
cult to explain on clinical or patliologic grounds. There is much to 
learn concerning the effect of various maternal states and diseases upon 
the fetus. 

We know muck about infection which takes its toll of mothers and 
infants, but there are still some unexplained facts, relative to suscepti- 
bility and immunity, which are of considerable importance. 

Of the causation of toxemias we are in virtual ignorance though much 
data have been accumulated. 

So much that is lacking in fundamental knowledge is pointed out in 
the detailed reports of the committee that time and the scope of this 
address will not permit of detailed enumeration. In anatomy, which 
is relatively old and more or less stable, there is still much to be added 
to our information pertaining to the fetus and mother. The path- 
ology of the embryo, fetus, and newly born is still a fertile field for 
investigation, and the mother presents many unsolved pathologic prob- 
lems especiallj'' in regard to the toxemias. Bacteriology, and espe- 
cially immunology, could contribute much if a way of preventing 
maternal, fetal and infant infections could be shomi. Physiologj’’ with 
chemistiy of various categoiies is now an activelj’’ fertile field in the 
study of sex and growth hormones. Nutrition of both the pregnant 
mother and the fetus, and of the lactating mother and infant, are prob- 
lems which will require a vast amount of work for solution. 

Eugenics hardly comes within the scope of this conference and yet 
many infants are born who are useless or Avorse in our social scheme, 
so we Avould like to know more about hereditary influences and be 
able to prevent the birth of those Avho are defectWe and constitute a 
burden or menace to society. If Ave could be certain of our laAA'^s of 
lieredity as applied to human beings, the preA»^ention of the birth of 
these indiAuduals by stopping the procreatiA’’e poAvers of their parents 
Avould be a blessing to humanity. It is difficult to knoAv just hoAV far 
to go with such a program, but Ave should progress sloAvly but surely. 

In conclusion, it may be stated that the present situation Avith 
regard to maternitj^ and infancy is not sati.sfactory. 

To remedy this situation our present knowledge must be generally 
applied so as to proAude appropriate ixreeonceptional care to insure the 
proper groAAdh and dcA-elopment of normal parents Avho reach the 
reproductiA'e period health}' and free from A'enereal and other trans- 
missible diseases and from other conditions AAffiich may make child- 
bearing dangerous to them or the fetus or a hazard to society. These 
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parents must be imbued with the desire to have normal, healthy chil- 
dren in sufficient numbers to perpetuate the best there is in our human 

r9;C6. 

Prenatal care of adequate degree must be followed by competent 
intranatal and postnatal care for the health and protection of both 
mother and infant. In order to accomplish these, it is necessary to 
liave properly trained and educated doctors, nurses, midivives, dentists, 
social workers, mothers, and laity, who come in contact Avith the 
problems of maternity and infancy. 

In addition it is necessary that proper organizations be set up in 
various communities, that the necessary institutions be established and 
the essential personnel be supplied. Luxuries are not lacking in this 
country ; surely it is not a luxury to prevent morbidity and mortality 
among mothers and infants. Perhaps Ave are becoming too ease- 
loving and self-satisfied and may be losing some of our sense of pro- 
portion and ideas of fundamental values. 

The doctors indiAddually and collectively should lead in these move- 
ments to secure the health and protection of both mothers and infants. 
We should apply and disseminate our present knoAvledge, and our 
basic and other medical scientists should continue, as they Avill, to 
push foi’Avard so that neAv knoAvledge may be secured AA'hich Avill add to 
the security, improvement, health, and happiness of future generations. 


THE UNDBRGEADUATE TEACHING OP OBSTETRICS* 


By Palmer Findley, M.D., Omaha, Nebr, 


* I '0 APPRECIATE the importance of undergraduate teaching of 
obstetrics as a determining factor in maternal and infant mortal- 
ity, Ave do Avell to inquire into the conditions Aviiich preA'ail in coun- 
tries AAdiieh have a loAver mortality rate than do Ave in the United 
States of America. 

The indictment has been made by many of our American contein- 
j)oiaiies that the United States ranks highest among’ the civilized 
nations of the u'^orld in maternal mortality. Their statements have 
been challenged on the ground that the maternal mortality statistics 
of the United States and foreign countries are not comparable. A 
special subcommittee of the Committee on Prenatal and Maternal 
Care is studying the comparability of these statistics but its report 
is not yet available. In the absence of later data the committee Avishes 
to call attention to a discussion of the Statistical Comparability of 
Maternal Mortality Rates in the United States and Certain Poreio-n 
Countr ies in a report on Maternal Mortality published by the Ped- 




and Education of 
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eral Children’s Bureau. From this report it appears that the report- 
ing and classification of maternal deaths are fairly comparable in the 
countries from which statistics are quoted. 

The comparison of the maternal mortality rates of the United States 
and foreign countries has been challenged also on the ground that the 
statistical comparisons were made in the years 1918-19, during which 
time the United States was experiencing a ravaging epidemic of in- 
fluenza. It should be borne in mind that the influenza epidemic of 
1918-19 was not confined to the United States but was fully as viru- 
lent in Enrope during these years. Granting the inevitable inaccu- 
racies of statistics the committee appealed to the Children’s Bureau 
of the U. S. Department of Labor for data from the most dependable 
source. Under date of June 5, 1930, the Children’s Bureau published 
a statistical table embracing official reports from 25 nations, begin- 
ning with 1915 and ending with 1928.*' During these years the United 
States birth registration area expanded from 10 to 44 states. We find 
in this report that Sweden has fairly eonsistentlj’’ maintained the low- 
est maternal death rate and that the United States has averaged 
highest of the 25 nations represented in this tabulation. Excluding 
the influenza years of 1918-19 the statement still holds good that the 
United States exceeds the other 24 nations in maternal mortality. 
Omitting the influenza years of 1918-19 and for purposes of compari- 
son, taking the years of ] 922, 1923, 1924 and 1925 (there are no avail- 
able returns from Sweden since 1925), we find that the maternal 
mortality rate in Sweden was 25, 23, 24, and 26 respectively per 
10,000 live births and in the United States, in the same period of time, 
66, 67, 66, and 65, a ratio of approximately 1-2.5. Again excluding 
the influenza years of 1918-19 we find that the first three j^ars rep- 
resented in the statistical report of the Children’s Bureau (1915- 
16-17), compared with the last three years (1926-27-28) show a ma- 
ternal mortalitj^ of 61, 62, 66 per 10,000 live births, as compared with 
66, 65, 69 per 10,000 live births. These rates would bear out the con- 
tention, often advanced, that our maternal moi’tality has not been 
lowered since 1915, but on the contrary there has been some slight 
increase in the expanding birth registration area. 

Dr. Janet Campbell, reporting for the British Medical Society on 
“The Protection of Motherhood,” 1927, gives England and Wales a 
maternal mortality rate in 1915 of 39.4 for 10,000 live births and 41.2 
in 1926. In France the death rate was 60 for the years 1915-1919 
(war years) and Gennany (1920-24) has a mortality rate of 51. Nor- 
way and Holland share with Sweden with a maternal mortality rate 
of 25 and 26 respective^ for the year of 1925. Dr. Campbell, in com- 
menting on the report said: “The analysis of the causes of deaths 
seiwes to show that the majority of fatal cases should be under the 


•See page S42. 
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control of preventive metliods and is a striking brief for tbe urgent 
need of prenatal care.” 

It is a tbonglit-provoking commentary that tlie maternal mortality 
in the United States during the years of the World War far exceeded 
that of France, Italy, Hungary, Czechoslovakia, Belgium or England. 

Whatever other factors maj’- be operative in producing so wide a 
discrepancy in the maternal mortality rate of the United States of 
America as compared with that of Holland and Scandinavia, it is 
evident that' lack of the superior clinical facilities afforded by these 
countries accounts in no small measure for our deplorable results. 
In the curricula of the medical schools of Holland and Scandinavia 
obstetrics shares equally with internal medicine and general surgery, 
while in the United States, until quite recently, the proportion of 
teaching hours in general surgery as compared with obstetrics was 
4.5 to 1 ; it is now approximately 2 to 1. Furthermore, the facilities 
for clinical teaching in Holland and Scandinavia are vastly superior 
to those found in most of our teaching institutions. In the University 
of Lund, Sweden, for example, the students devote four months to 
clinical obstetrics. Each student will have personally conducted an 
average number of 38 to 40 labors, 1 or 2 forceps eases and 1 or 2 
abortions. Some will have perfoi'med versions, manual delivery of 
the placenta and like maneuvers. The students are closely super- 
Adsed in all their work and have abundant opportunity of -witnessing 
obstetric procedures conducted by the teaching staff. Prenatal and 
postpartum instruction is stressed in the clinic. Nowhere in the United 
States can we approach such clinical instruction. 

The comments of Aleck W. Bourne, on the teaching of obstetrics 
and its beaidng upon maternal mortality in England apply with added 
force to conditions existing in the United States. He writes: “The 
solution of the problem lies in the medical schools, and while we can 
proudly point to many advances in obstetrics, we are unable to in- 
clude the teaching of obstetrics as an example of these advances. 
Ihe bed accommodations in general hospitals are still very inadequate 
for teaching purposes, and the time devoted to the teaching of this 
blanch of medicine is too short. As a subject of instruction mid- 
wifery should rank equally with medicine and surgery.” 

To aseeitain, in detail, the manner in which obstetrics is being 
taught to medical students, questionnaires were sent to all Deans 
and to Obstetric Department Heads of all medical schools in the 
United States, to a large number of hospitals throughout the country 
and to a selected group of graduates of all medical schools for the 
purpose of ascertaining how well their undergraduate training in 
obstetrics prepared them for the general practice of medicine Fol- 
lowing IS a brief summary of the replies to these questionnaires- 
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MEDICAL DEANS 

Questionnaires were sent to tlie Deans of all Medical Schools which 
provide for four years of insti'uction. The response Avas most grati- 
fying, all but seven schools retuiming more or less complete ques- 
tionnaires. 

In response to the inquiiy, Do you favor a v,nified department of 
obstetrics and gynecology? there was a total of 56 replies ivitli 42 in 
the affirmative and 14 in the negative. It is gratifying to the com- 
mittee to note the evident approach to the conditions prevailing on 
the Continent where the tivo subjects are almost uniformly combined. 

There ivere 55 responses to the inquiry; In what years are obstetrics 
and gynecology taught? Of this numbei’, 38 ansivered Junior and 
Senior years; 17, Sophomore, Junior and Senior years and 2 failed to 
report. Then folloived the inquirj'’: In your opinion, in what year 
should this instruction begin? There ivere 55 replies ivith 35 favoring 
the Junior year, 22 the Sophomore j^ear. We are to infer from the 
replies of the Deans to this inquiry that approximately 60 per cent of 
them favor confining the instruction in obstetrics and gynecology to 
the Junior and Senior years. 

The committee was desirous of ascertaining Avhether or not there 
exists in our medical schools a satisfactory correlation between the 
teaching of obstetrics and gynecology and the basic sciences. Accord- 
inglj'' Deans Charles Poynter of the College of Medicine of the Uni- 
versity of Nebraska and J. M. H. Roudand of the College of Medicine 
of the Unri'ersity of Maryland ivere requested to make a report of 
their findings and opinions on this question. Their report is to be 
printed separately. These men are well qualified to pass judgment 
on this important problem because they have taught the basic sci- 
ences, and both haA>'e practiced a clinical specialty — one obstetrics 
and gynecology and the other general surgery. The Deans of 51 
schools replied to the inquiry on this point in the questionnaire, 20 
in the affirmative, 28 in the negative, and 3 who ivere only “fairly 
satisfied.” 

In a large propoidion of the Continental schools a resident maternity 
service is required of the students. We desired to know to Avhat ex- 
tent this exaction is maintained in the United States and Avhether the 
Deans faimr the requirements. Replies ivere received from 57 Deans, 
of which number 53 expressed themselves in fa^mr and only 4 were 
unfRAmrable. However, in response to the inquiry as to whether it 
is possible to give such a service to their students, only 30 replied in 
the affirmative, 17 said it Avas impossible, and 6 Avere able to give a 
partial matei-nity seiwice. In the opinion of the committee this is a 
problem of prime importance. Such a serAuce Avould provide direct 
contact Avith patients under competent supervision, and it is con- 
tended tliat the opportunity to Inm in an obstetric atmosphere for a 
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o-iveii time will add greatly to the efaciency of clinical teaching. A 
maternity service is indispensable if we are to attain to the ideal in 
the teaching of obstetrios. 

We asked the opinion of the Deans as to what, in their judgment, is 
a reasonaUe oimivber of labors for a shident to observe. There were 
50 replies to this inquiry. The numbers ranged from 2 to 10 in 10 
replies the lowest number being 5, from 11 to 20 in 17 replies, from 
21 to 30 in 16 replies and from 40 to 50 in 7 replies. In 39 schools it 
Avas possible for the student to observe the number of- deliveries 
which the Dean considered reasonable, in 10 it was not, and one did 
not report. 

The Deans were next asked, “What is a reasonable number of la- 
bors for a student to deliver?” There were 54 replies. The numbers 
Avere as Ioav as 2, 3, 4, 5, 5-6, 7, 8-12, 6-12 deliveries respectively in 8 
replies, 6 delweries in 8 replies, and 8 deliveries in 2 replies. Thirty 
Deans specified numbers ranging from 10 to 15-20, and six thought 
the number should be 20 or more, highest number being 30 in one 
reply. In 37 schools it Avas possible for the student to deliver the 
number of patients that the Dean considered reasonable, but only 
three of these Avere in schools Avhere more than 15 cases Avas consid- 
ered the reasonable number to deliver. 

To the inquiry, Is a hospital intern year required for the degree of 
M.D., and if so is a maternity service required? there were 57 replies 
Avith only 10’- reporting that a hospital intern year is required before 
granting an M.D. degree; in 7 of this number a maternity sei'vice is 
required. The committee is of the opinion that a universal require- 
ment by all medical schools for a rotating hospital service for one 
year, embracing an adequate maternity service, would go far in solv- 
ing the difficulties incurred in proAoding sufficient clinical material 
in obstetrics for the student body. 

As to the kind of instructors favored by the Deans, 57 replied; 3 in 
favor of all full-time instructors, 18 for part-time instructors, and 36 
J'or both. 

Finally, to the inquij-y as to Avhether voluntary aoul unpaid instruc- 
tion in obstetrics and gynecology has been satisfactory there Averc 
replies from 51 Deans, 23 ansAvering in the affirmative, 28 in the 
negative. 


GRADUATES OP MEDICINE 

It itli the thought in mind that much A'aluable information might be 
pioeuied fiom recent graduates of medical schools, questionnaires 
Avere sent to six graduates of each of the schools listed as giving a 
f 0111 -year course. The years 1921 to 1928 inelusiAm were chosen.- We 
vm^l to obtain from them an expression of opinions as to the value 

year before vrantin^ an\^LD°°(iegrec*'^In”oif^ of*^ require a hospital intern 
foctivc in 1033. uegrec. in one of these the requirement becomes ef- 
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of their instruction in ohsteti'ies and gynecology in meeting the de- 
mands of the general practice of medicine. There were 158 replies 
to onr questionnaires, 6 from the class of 1921, 55 from the class of 
1922, 1 from the class of 1924, 4 from the class of 1926, 84 from the 
class of 1927, 3 from the class of 1928, and 5 not reporting the year of 
graduation. 

Respecting the length of sei*vice in a maternity, as students and as 
interns following graduation, we find 8 report a service of 21 to 46 
days, 20 of 6 to 16 weeks, 95 of 1 to 12 months, 1 of 18 months and 1 
of 48 months. There were 16 of the number who report no maternity 
sei’vice ; 17 not replying. 

Table I shows the number of deliveries conducted by these gradu- 
ates during their junior or senior years, or as interns. 


Table I. Number of Graduates Conducting Specified Number of Deliveries as 


deliveries 

JUNIOR 

SENIOR 

INTERN 

1- 10 

33 

55 

12 

10- 20 

16 

37 

18 

20- 30 

6 

17 

21 

30- 40 

4 

10 

14 

40- 50 

- 

3 

0 

50- 75 


5 

25 

75-100 

— 

- 

10 

100-150 

— 

1 

12 

150-200 

_ 

- 

7 

200-501 

1 

- 

7 

Assisted 

2 

— 

- 

None 

81 

18 

13 

No report 

15 

12 

14 


These graduates were asked if their lectures were illnstratcd hg 
charts, lantern slides, movies, and specimens. It was revealed in the 
answers that charts had been seen by 122, slides by 65, mo^^es by 23, 
and specimens by 115. No charts had been seen by 25, no slides by 
69, no movies by 113, and no specimens by 12. It would appear from 
these reports that at the time refeiTed to (1921-1928) lectures on 
obstetrics and gynecology were not illustrated by charts, lantern 
slides, movies, and specimens to the extent justified bj'" their value. 
However, it is presumed that this important feature of the lecture 
system is receiving more and more favorable consideration. 

In answer to the inquiiy concerning special laboratory instruction 
in obstetrics and gjuiecology only 57 report special laboratorj’’ instinic- 
tion in obstetrics and 62 report special laboratory instruction in gyne- 
cology. 

In respect to manikin courses we learn that of the 158 graduates 
111 were permitted to perform obstetric manipulations on the mani- 
kin, 47 were privileged to witness such procedures, while 32 did no 
manipulations on the manikin and 95 had no demonstrations. As to 
hours devoted to these operations and demonstrations Ave find about 
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one-third of the number had less than ten hours in these exercises, 
another third less than fifteen hours and the balance from sixteen to 
ninety hours. Not a creditable showing for so valuable an adjunct 
to obstetric teaching. 

We were desirous of learning to n^hat extent students are permitted 
to deliver cases in the home, unattended by a capable instructor and 
clinician. Of the 158 answering this inquiry, there were 96 who were 
so accompanied, most of the remainder were neither accompanied nor 
instructed by a competent obstetrician. In a single instance or two 
it is recorded that they were accompanied by a senior student or 
intern and a few others replied that they were accompanied some- 
times, or in complicated cases. The committee can see no justifica- 
tion for the practice of permitting students to deliver women in their 
homes unaccompanied by a competent instructor. 

Of the 155 replies to the inquiry : Did you have a resident service^ 
in a maternity? 78 replied in the affirmative and 77 in the negative. 
In their residency 7 observed 1 to 10 cases and 25 delivered an equal 
number, 21 observed 10 to 20 eases and 19 delivered a like number, 
21 observed 20 to 50 cases and 8 delivered an equal number, 10 ob- 
served 50 to 100 cases and 5 delivered an equal number, 7 observed 
100 to 301 cases, and 2 delivered an equal number, and 1 observed 500. 

Table II shows the number of abnormal cases seen by these gradu- 
ates when they were students and interns. 

In respect to the time employed in prennial clinics as students and 
interns we find that out of 149 replies only 3 report 12 to 40 hours, 
34 report 1 week-4% months, 40 from 1-3 months, 14 from 4-6 months, 
12 from 4-12 months. About an equal time was employed in post- 
natal clinics. There were 15 who reported no prenatal clinic work; 
49 no postnatal clinical experience and 7 did not reply. 

In the opinion of the group gynecology was well correlated laith ol)~ 
stetrics. This was the expressed opinion of about four-fifths of those 
reporting. 


HEADS OP DEPABTaiENTS OP OBSTETRICS AND GYNECOLOGY 

Eeplies were received from the Heads of Departments in 40 schools. 
Of this number 20 have combined departments of obstetrics and gyne- 
cology and 20 have separate departments. In the latter group of 20 
schools there are two in which gynecology is combined with surgery. 
Where the departments are combined the explanation given for the 
combination is, in the majority of instances, for administrative and 
pedagogic reasons. 

Of the 20 schools in which gynecology and ohstetrics are conibined 
lo regard obstetrics as the major subject, one regards gynecology as 
the major, 3 regard them as equal in importance, and one does not 
report. Again we find in the group of combined chairs that the Head 
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of the Department is an obstetrician in 17 of the 20 schools and that 
he is a practicing obstetrician in every instance. Three of the Heads 
report that they do not practice obstetrics bnt do practice gynecology. 
In the 20 schools having a combined department all bnt one Head 
practice gynecology (one not reporting), and with bnt 3 exceptions 
they also practice obstetrics. While it may be unreasonable to require 
of the Head of a combined department that he shond be equally quali- 
fied in the two fields, a near approach to this ideal would be desir- 
able. The two subjects are so intimately related as to be inseparable 
and the Head of the combined departments should have a practical 
as Avell as a theoretical knowledge of both. 

We are pleased to note that in all of the combined chairs the de- 
partment Head conducts classes in obstetrics; didactic in every in- 
stance and clinical in all but one instance. Gynecology, however, is 
not taught didactically by 6 of the Heads and clinically by one. From 
this we would infer that the two types of cases appear in the clinics. 

The question was asked whether ideal results would obtain in a 
combined department if the Head of the Department were an obste- 
trician only or a gynecologist only. The answers to this inquiry were 
not convincing in that they were evidently inspired b.y the personal 
attainments of the man who happened to be the Head. If a gyne- 
cologist, tlie answer would be “yes,” if an obstetrician the answer 
would be “yes,” but if he were both, an obstetrician and a gynecolo- 
gist the answer would be “no.” Again the question was asked, Is it 
necessary for a Head of Department to have an avid interest in both 
obstetrics and gynecology? ■ Of 52 Heads answering, 7 answered 
“no,” 4 did not report and 40 said “yes.” 

Should an odstefrician practice gynecology? This question was an- 
swered in the affirmative by 36, in the negative by 3, and 1 made no 
report. It was contended that the exactions of an obstetric practice 
would unfit one for operative work. The committee finds difficulty in 
assenting to this criticism. 

Replies received from Heads of Departments in 40 schools disclose 
but 13 schools having special maternity hospitals affiliated tvith their 
schools. The number of beds in these maternity institutions ranged 
from 39 to 200 and about an equal number of cribs. The total number 
of obstetric beds in the affiliated maternity hospitals was under 100 
for 7 schools and over 100 for 6 schools. The total number of deliv- 
eries in affiliated maternity hospitals was less than 500 for 3 schools, 
500-2000 for 4 schools and above 2000 for 5 schools. The duration of 
student residence in the affiliated mateniity hospitals varied from one 
week to one month for 9 schools reporting. The students were as- 
signed in groups of 2, 3, 4 and 6. The number of deliveries conducted 
or assisted in by students in affiliated maternity hospitals was less 
than 20 in 9 of the 11 schools reporting on this item. In two schools 
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the students had opportunity for AAdtnessing as manj^ as 60 deliveries. 
Twenty-eight medical schools reported affiliations with 48 general 
hospitals. Several schools did not reply to this question. Only 1 of 
the 48 ho.spitals was reported as not having a segregated division for 
obstetric service, and 1 school failed to answer this question. Twenty- 
nine reported on the number of normal deliveries students saw in 
affiliated general hospitals. In 13 schools the number was less than 
15, in 9 schools it Avas 15 to 30, and in 7 schools it Avas more than 30. 
The size of the student group attending a delivery Avas usually less 
than 10. SeA’^enteen schools reported on the number of pathologic 
cases seen by students in general hospitals. In 8 schools they saAA'^ 
from 1 to 5 cases, in 5 schools from 6 to 10 cases and more than 10 
in 4 schools. TAventy-eight schools replied to the question on the 
number of deliveries conducted by students in general hospitals. In 
11 schools the number of student deliveries ranged from 1 to 10 and 
in 8 schools the number Avas OA'er 10 (one said “6-20”) ranging as 
high as a possible 30 in 2 schools. In 9 schools the students con- 
ducted no deliveries but in 6 of these thej’- had an opportunitj’’ to 
assist at deliveries. It is in this particular that obstetric teaching in 
the United States suffers most in comparison Avith Continental insti- 
tutions. Witness the University of Lund, SAveden, Avhere the students 
devote four months to clinical obstetrics as residents in a maternity 
hospital Avhere they delwer an aA'^erage number of 40 patients, and 
Avhere the students are permitted to make one or tAvo forceps delh'- 
eries and to superAuse one to tAvo aboi’tions. In all this they are rig- 
orouslj’" superAused and have opportunity of observing large numbers 
of normal and pathologic cases. With such clinical facilities afforded 
medical students, and midAAdves to a like degree, it is small Avonder 
that SAveden leads, the Avorld in Ioav mortality rate. 

The questionnaire study shoAved that prenatal clinics Avere in opera- 
tion in 37 of the schools and in one the clinic is in process of organi- 
zation. Of this number 12 clinics Avere open less than ten hours a 
Aveek and 19 Avere open ten to twenty hours a week. In a single in- 
stance the clinic was open forty hours a Aveek. Six schools failed to 
report on this item. The daily attendance Avas 20 or more in about 
one-half of the clinics. In 2 clinics the attendance ranged from 30-50 
and in 1 from 40-60. Each of 9 prenatal clinics reported an aA^erage 
yearlj’’ attendance of more than 5000 patients and each of 11 clinics 
reported 2000 to 5000. The balance either had less than 2000 or did 
not report on this item. (The figures on attendance Avere inter- 
preted to include return Ausits.) The number of students in attend- 
ance at the clinics daily ranged from 2 to 18, 10 schools reporting more 
than 6 students in attendance per day. In 14 schools the students 
spent t.Aventy-fiAm hours or more in the clinics. In the other schools 
reporting, the time Avas less than twenty-fiAm hours. The number of 
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patients seen at these clinics by each student was less than 10 in 4 
schools, more than 10 bnt less than 25 in 3 schools, between 25 and 50 
in 8 schools and 50 or more in 12 schools, rnnning over 100 in five 
schools. The others did not report. The number of patients exam- 
ined by each student at clinics was about the same as the “number 
seen” in most of the schools. In 27 schools students were required 
to practice both external and internal pelvimetry; in one school they 
practiced internal pelvimetry occasionally and in 8 schools they prac- 
ticed only external pelvimetry. It is encouraging to note that so 
large a proportion of the schools have prenatal clinics. It is evident 
that in most institutions this important phase of clinical teaching is 
not developed commensurate ivith its importance but it is a beginning 
that augurs well. 

Thirty-three schools reported postpartum clinics in operation. Two 
more had them in course of organization. The average time these 
clinics were open was two to six hours a week. About one-third the 
number were open ten to fifteen hours and 1 for forty hours. The 
daily attendance ranged from 1 to 5 a day to 15 to 20; the highest 
40 to 50. Tiventy-four schools repoi’ted the j^eai’ly attendance at post- 
natal clinics. In 3 schools it was reported to be less than 200 ; in 12 
schools the attendance was between 200 and 500, and in 9 schools it 
was more than 500, running as high as 1500 in 3 schools and 600 in 
one. The number of students in attendance per day in the postpar- 
tum clinics ranged from 1 to 12, the average being around 6. Their 
hours in attendance are in some instances elective and when required 
they average about 20 with a minimum of 5 and a maximum of 66. 
Here again we find encouragement. The ideal in obstetric practice is 
to follow through in the endeavor to leave a healthy mother in pos- 
session of a healthy child, hence the importance of postpartum ob- 
servation and direction. 

Thirty-five schools had a home delivery service^ two had none, and 
three did not report. Students were reported as conducting home 
deliveries in groups of 2 usually, but sometimes alone or in larger 
groups. All schools reported some supervision of students by physi- 
cians in conducting home deliveries, but in 24 it was intermittent and 
in 2 it “depended on the case.” In 17 schools students conduct la- 
bors to conclusion unsupervised. Ten of these qualified their answers 
as follows; Five stated “if they are normal”; two, if they are “nor- 
mal multipara”; one, “after two supervisions.” Two other schools 
replied “sometimes” and “not ahvays” respectively. Thirty-one re- 
ported on the number of patients delivered in their homes by students. 
Pour schools reported none and one said “voluntary.” In 18 schools 
the student delivered less than 10 patients ; in 8 schools he delivered 
10 or moie. Nineteen schools reported on the number of home deliv- 
eries seen by students. In 12 schools they saw less than 10, in 7 schools 
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10 or more. For students to conduct labors to conclusion and unsu- 
pervised is an indefensible practice in tlie judgment of the committee. 
Such conditions are not in the interest of the public and are worse 
than valueless to the student. 

Twenty-seven schools reported that students made local examina- 
tions. These were usually specified to be rectal and abdominal, only 
two schools saying that students made vaginal examinations, and in 
one of these he was permitted to make oulj'-' one vaginal examination. 
The replies to the following queries were as follows: Are you satis- 
fied with your clinical facilities? Yes — 14, No — 23. Are you satis- 
fied with your staff personnel? Yes — 19, No — 18. Are you satisfied 
with your equipment? Yes — 14, No — 22. Have yon the Mock system 
for your clinical teaching of ohstetrics? Yes — 20, No — 16. Are 
courses and hours in Internal Medicine disproportionately great as 
compared Avith obstetrics? Yes — 12, No — 24. Are courses and hours 
m surgery disproportionately great as compared laith ohstetrics? Yes 
— 24, No — 10, Questionable — 2. 

cOjMMENts op heads op departments 

It is of interest to note the Amrious comments of Heads of Depart- 
ments appended to the replies from questionnaires. FolloAving is a 
summary of their expressions : 

1. No student should be permitted to take the State Board Exami- 
nation until he has completed several months of maternity service. 

2. A longer required maternity service for students is essential. 

3. Conditions would be improved by “trying to impress upon medi- 
cal school administrators that obstetrics is an art, not a joke." 

4. More money is needed to pay Junior full-time men. 

5. All schools should liaA'^e a Mateimity Hospital connected Avith the 
University Hospital Avhere students may reside. Increase of obstet- 
ric beds absolutelj'' controlled by the schools, in a separate building 
but in direct phj^sical connection A\dth the UniA'^ersit 3 ’ Hospital. Greater 
effort on the part of the obstetric department in the training of 
teachers and research Avorkers. 

6. More time for better teaching and for practical Avork. 

7. More free beds and more patients to fill them. 

8. Full-time instructors on indoor and outdoor serAuces. 

9. FeAver home deliA'eries or eAmn none, and more opportunity for 
liospital training. 

HOSPITALS 

In order to secure information on the length of time interns spend 
in the obstetric serA’ice and the amount and kind of obstetric teaching 
material available in hospitals, questionnaires Avere sent to a large 
number of hospitals throughout the eormtry. There were 241 replies 
suitable for tabulation from general hospitals with an obsteti’ic 
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service. One Imndred and eiglity-one of these are on the list of hos- 
pitals approved for internships by the Council on Medical Education 
and Hospitals of the American Medical Association and comprise a 
little more than one-fourth of the hospitals included on that list. It 
is thought, therefore, that the data given, which are for the year 1929, 
are fairly representative. 

The hospitals were divided into four groups for purposes of tabu- 
lation as follows : Group I, those having less than 300 deliveries dur- 
ing the year ; Group II, those having 300 to 599 deliveries ; Group III, 
those having 600 to 999 deliveries, and Group TV, those having 1000 


Table III. Obstetric Internships in General Hospitals 


HOSPITALS GIVING SPECIFIED 
INFORMATION RELATING TO 
INTERNSHIPS IN OBSTETRICS 


Number of hospitals in each 
group 

Number of deliveries in these 
hospitals 

Number of hospitals offering 
rotating internships, re- 
porting on number of de- 
liveries and number of 
interns 

Number of deliveries in these 
hospitals 

Number of interns 
Number of hospitals offering 
rotating internships, re- 
porting on number of 
interns on staff and 
length of intern's service 
in obstetrics^ 

Average length of obstetric 
sen-ice per intern 

Average length of obstetric 
service per hospital 

Number of deliveries per in- 
tern if all interns took 
obstetric service: 
Minimum number per in- 
tern in any hospital 
Maximum number per in- 
tern in any hospital 
Number of hospitals having 
specified number of de- 
liveries per intern: ] 

Less than 25 I 

25 to 49 ! 

50 to 99 

100 to 199 j 

200 and over 


LENGTH OP OBSTETIUC SERVICE AND NUMBER OP 
DELIVERIES PER INTERN IN HOSPITALS GROUPED 
ACCORDING TO NUMBER OP DELIVERIES 


GROUP I. 
HOSPITALS 
HAVING LESS 
THAN 300 
DELIVERIES 

GROUP II. 
HOSPITALS 
HAVING 300 
TO 599 
DELIVERIES 

GROUP III. 

HOSPITALS 
HAVING 600 
TO 999 
DELIVERIES 

GROUP IV. 

HOSPITALS 
HAVING 1000 
TO 2000 
DELIVERIES 

57 

107 

50 

27 

11,678 

45,084 

38,252 

35,709 

56 

92 

47 

19 

11,478 

38,967 

35,951 

24,588 

270 

i 

578' 

3961 

382 

1 

43 

79 

41 

■ 18 

2.6 mo. 

2.3 mo. 

2.5 mo. 

1.8 mo. 

3.6 mo. 

3.0 mo. 

2.5 mo. 

2.4 mo. 

11 

9. 

24 

17 

149 

; 272 

! 

309 

300 

12 

7 

1 

1 

7 

15 

3 

3 

23 

32 

10 

3 

1 

22 

23 

8 

— 

3 

4 

3 


'Includes 3 residents in one hospital which had residents instead of interns 

.-ure?rv? bSrin"most°casL%?ere combined with gj-necolofij- or 

.-^totric somdce ^ service in gynecologj- In addition to the oh- 
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to 2000 deliyeries. In the discussion the groups are referred to by 
number. Tables IV and V show the main points in the tabulation. 

Ti/pe of Internship. — ^In the absence of specific information to the 
contrary, all internships were classed as “rotating,” using the term 
in a broad sense to cover all hospitals not giving “straight services.” 
Only 17 hospitals indicated on their questionnaires that they offered 
a “straight service” in obstetrics, or in obstetrics and gynecology 
combined. As might be expected, 7 of these were in Group IV. 

In most of the hospitals giving rotating internships there was a 
service in gynecology, or in gynecology and surgery combined, in 
addition to the service in obstetrics; 12 hospitals reported obstetrics 
combined with gynecology, and in tivo others it was combined ivith 
something else. A few hospitals made no report or else gave indefi- 
nite replies. 

Length of Intern’s Service in Obstetrics and Number of Deliveries 
per Intern . — 

Averages were made for the folloiving items : 

1. Length of the obstetric service per intern in those hospitals Avith 
a rotating service that reported on both the number of interns 
and the length of the obstetric service. This average Amried from 
1.8 months for interns in the hospitals in Group IV to 2.6 months 
for interns in the hospitals in Group I. (See discussion beloAv.) 

2. Length of the obstetric service per hospital. This average ranged 
from 2.4 months for the hospitals in Group IV to 3.6 months for 
those in Group I. 

3. Average number of deliveries per intern. 

The averages on number of deliveries per intern and the one on the 
length of time each intern spent on the obstetric service Avere made 
on the assumption that OAmry intern took the obstetric service. Un- 
doubtedly they did not, so these are minimum figures and the aver- 
ages both of the length of each intern's service and the number of 
eases per intern AAmuld be higher if the exact number of interns tak- 
ing the obstetric serAuee Avere knoAvn. 

The number of delweries AAdiich it Avould be possible for each intern 
to assist Avith, deliver, or at least observe, if all the cases could be 
equally apportioned among all interns and if all interns took the 
obstetric serAuce, AA'as calculated for each hospital. There AA'ere 181 
hospitals Avith rotating internships that gave the necessaiy informa- 
tion. Of these, there Avere only 21 hospitals in Avhieh there Avere less 
than 25 delweries per intern; in 28 hospitals there Avex’e 25 to 49 
delWeries per intern ; in 68 hospitals there Avere 50 to 99, and in 64 
hospitals the number was 100 or more, being 200 or more in ten of 
them. The minimum aA'erage number of deliAmries per intern in any 
hospital Avas 9 ; the maximum Avas 309. The a\'erage of 9 per intern 
Avas in a hospital that gaA’^e a one-month seiwice in obstetrics and had 
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Table IV. Cases of Complications of Labor in Hospitals 



1 NUMBER OP CASES, MAXIMUM, MINIMUM, AND 


AVERAGE IN HOSPITALS 

i GROUPED ACCORDING TO 



NUMBER OP DELIVERIES 


complications op l.\boe 

GROUP I. 

group II. 

GROUP in. 

GROUP IV. 


HOSPITALS 

HOSPITALS 

HOSPITALS 

HOSPITALS 


HAVING LESS 

HAVING 

HAVING 

HAVING 


THAN 300 

300 TO 599 

600 TO 999 

1000 TO 2000 


DELIVERIES 

DELIVERIES 

DELIVERIES 

DELIVERIES 

Hypereviesis ; 





Number of hospitals report- 





ing on this item ■ 

4o 

80 

33 

23 

Number of hospitals report- 





ing no cases 

5 

7 

4 

— 

Minimum number of cases in 





any hospital 

1 

3 

1 

2 

Maximum number of cases in 





any hospital 

25 

20 

115 

40 

Average per hospital 

4.5 

5.5 

10.5 

15.2 

Eclampsia: 





Number of hospitals report- 





ing on this item 

50 

97 

37 

25 

Number of hospitals report- 





ing no cases 

4 

4 

— 

— 

Minimum number of cases in 





any hospital 

1 

1 

1 

1 

Maximum number of cases in 





any hospital 

17 

26 

15 

42 

Average per hospital 

4 1 

1 

4.4 

5.2 

11.6 

Other Toxemias: 





Number of hospitals report- 





ing on this item 

44 

80 

35 

24 

Number of hospitals report- 



1 


ing no cases 

11 

i ^ 

1 2 


Minimum number of cases in 



i 


any hospital 

1 

1 

1 

1 

Maximum number of cases in 





any hospital 

14 

129 

81 

194 

Average per hospital 

13 

10.1 

13.2 

36..3 

Placenta Previa: 





Number of hospitals report- 





ing on this item 

47 

90 

40 


Number of hospitals report- 





hig no cases 

2 

8 

1 


^Minimum number of cases in 





any hospital 

1 

1 

1 


Maximum number of cases in 





any liospital 

8 

12 

32 


Average per hospital 

2.7 

2.7 

5 

8.1 

Ablatio Placentae: 





Number of hospitals report- 





ing on this item 

31 

61 



Number of hospitals report- 





ing no cases 

9.2 

28 



Minimum number of cases in 




• 1 

any hospital 

1 

1 



Maximum number of cases in 



1 

1 

any hospital 

o 

5 



Average number of cases per 



/ 

35 

hospital 

0.4 

1 

1.9 

7.1 
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Table IV — Gont’d 



NUMBER OP CASES', MAXIMUM, MINIMUM, AND 
AVERAGE IN HOSPITALS GROUPED ACCORDING TO 
NUMBER OF DELIVERIES 

COMPLICATIONS OF LABOR 

GROUP I. 
HOSPITALS 
HAVING LESS 
THAN 300 
DELIVERIES 

GROUP II. 

HOSPITALS 

HAVING 
300 TO 599 
DELIVERIES 

GROUP III. 
HOSPITALS 
HAVING 
600 TO 999 
DELIVERIES 

GROUP IV. 

HOSPITALS 
HAVING 
1000 TO 2000 
DELIVERIES 

Postoperative Semorrhage: 
Number of hospitals report- 
ing on this item 

40 

75 

35 

22 

Number of hospitals report- 
ing no cases 

8 

9 

6 

1 

Minimum number of cases in 
any hospital 

1 

1 

1 

1 

Maximum number of eases in 
any hospital 

18 

21 

22 

50 

Average number of eases per 
hospital 

2.7 

1 

3.4 

3.9 

14.0 

Uterine EnpUire: 

Number of hospitals report- 
ing on tliis item 

33 

61 

28 

23 

Number of hospitals report- 
ing no eases 

25 

47 

10 

10 

Minimum number of cases in 
any hospital 

1 

1 

1 

1 

Maximum number of cases in 
any hospital 

1 

3 

3 

15 

Average number of eases per 
hospital 

2.4 

1 

1 0.3 

1 

• 0.7 

1 

1.4 

Contracted Pelves: 

Number of hospitals report- 
ing on this item 

35 

76 

29 

19 

Number of hospitals report- ' 
ing no cases 

5 

1 

1 

2 


Minimum number of cases in 
any hospital 

1 

i 

1 1 

1 

5 

Maximum number of cases in 
any hospital 

33 

42 

80 

429 

Average number of cases per 
hospital 

6 

5 

11.1- 

75.5 ■ 

Abortions: 

Number of hospitals report- 
ing on this item 

30 

65 

26 

17 

Number of hospitals report- 
ing no cases 

Minimum number of cases in 
any hospital 


2 

— 

- 

1 

1 

2 

15 

Maximum number of cases in 
any hospital 

97 

141 

169 

840 

Average number of cases per 
hospital 

32.6 

47 

84.1 

139.4 
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Table IY — Cost’d 


NDMBER OP CASES, ilAXIJIUM, MINllIDM, AND 
AVERAGE IN HOSPITALS QRODPED ACCOKDINO TO 




NUMBER OP 

DELIVERIES 


COMPLICATIONS OF LABOR 

GROUP I. 

HOSPITALS 
HAVING LESS 
THAN 300 
DELIVERIES 

GROUP H. 
HOSPITALS 

HAVING 

300 TO 599 1 
DELIVERIES 

GROUP HI. 
HOSPITALS 

having 

600 TO 999 1 
deliveries 

GROUP IV. 
HOSPITALS 
HAVING 
1000 TO 2000 
DELIVERIES 

Puerperal Infections: 

Number of hospitals report- 
ing on this item 

24 

1 

45 

j 

19 j 

14 

Number of hospitals report- 
ing no cases 

9 

1 

14 I 

1 

4 

2 

Minimum number of cases in 
any hospital 1 

1 

1 

1 

2 

Maximum number of cases in 
any hospital 

42 

130 

91 

221 

Average number of cases per 
hospital 

4.6 

7.5 

7.7 

32.6 

'Ectopic Gestation: 1 

Number of hospitals report- 
ing on this item 

42 

87 

1 

33 

1 

1 22 

Number of hospitals report- 1 
ing no cases 

6 

4 

2 

2 

Minimum number of cases in 
any hospital 

1 

1 

1 

2 

Maximum number of eases in 
any hospital 

13 1 

24 

31 1 

61 

Average number of cases per 
hospital 

3.5 

5.4 

9.9 ] 

14.8 


41 interns. It is more than likely that all the interns did not take 
the obstetric service so that the actual average would be higher than 
9. The average of 309 deliveries per intern was in a hospital that 
gave a four-months’ service in obstetrics and gjmecology combined and 
had only four interns on the staff. 

These figures shoiv that in most hospitals there are enough obstetric 
cases availahlc for each intern to receive adequate experience in the 
conduct of normal labor provided he is given a/n opportunity to ob- 
serve, assist at, and conduct deliveries under competent direction. His 
judgment and skill at the end of his internship will depend largely upon 
the efficiency of this dh'ection. 

Complications of Labor. — ^Eleven complications of labor were listed 
on the questionnaire and each hospital asked to report the number of 
such cases it had during the year. The number of hospitals giving 
data on the various complications, the minimum and maximum num- 
bei of cases leported by any hospital and the average are shown in 
Table IV. In considering the figures, the number of hospitals report- 
ing on each item and the relation of this number to the total number 
of hospitals in the group as shown in Table III should be kept in mind. 

It is quite probable that some of the hospitals that made no report 
on the number of cases of certain complications of labor had no cases 
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of that type, but of course this could not be taken for granted and 
only the hospitals that made a definite report were counted in the 
tabulation. 

While the maximum number of eases of the specified complications 
of labor in ans^ hospital is high in many instances, this maximum is 
frequently far above the number reported by any other hospital in 
the group. It will be observed that the minimum figure in most cases 
is one. Usually there were several hospitals that had this minimum 
number of cases and several more Avith onl 3 >' 2, 3, or 4 cases. 

From the number of hospitals reporting that thej’- had no cases of 
certain types of complications, the small aA'erage number of cases 
per hospital for manj’’ complications, and the aAmrage length of the 

Table V. Operative Deliveries in Hospitals 


NUMBER OP cases, MAXIMUM, MINIMUSI, AND 
.VERAGE number, and HIGHEST AND LOWEST 
PERCENTAGE IN HOSPITALS GROUPED 
ACCORDING TO NUJIBER OF 
DELIVERIES 


OPERATIVE DELIVERIES > 

GROUP I. 
HOSPITALS 
HAVING LESS 
THAN 300 
DELIVERIES 

GROUP II. 
HOSPITALS 
HAVING 
300 TO 599 
DELIVERIES 

GROUP HI. 

HOSPITALS 

HAVING 
600 TO 999 
DELIVERIES 

GROUP rv. 
HOSPITALS 
HAVING 
1000 TO 2000 
deliveries 

Forceps Deliveries: 

Number of hospitals report- 
ing on this item 

45 

93 

41 

26 

Number of hospitals report- 
ing no cases 

Minimum number of cases in 
any hospital 

_ 




1 

5 

16 

17 

Lowest percentage of deliver- 
ies by forceps in any 
hospital 

0.5 

1.4 

2.5 

1.2 

Maximum number of cases in 
any hospital 

101 

268 

760 

465 

Highest percentage of deliv- 
eries by forceps in any 
hospital 

64.7 

73.3 

62.3 

38.8 

Average number of cases per 
hospital 

37.5 

71.7 

145.4 

215.3 

Versions: 

Number of hospitals report- 
ing on this item 

46 j 

92 

40 

26 

Number of hospitals report- 
ing no cases 

1 

1 

3 

O 

M 



Minimum number of cases in 
any hospital 

! 

2 

1 

2 

4 

Lowest percentage of deliver- 
ies by version in any 
hospital 

0.7 

0.2 

0.3 

0.4 

Maximum number of cases in 
any hospital 

168 

74 

248 

571 

Highest percentage of deliv- 
eries by version in any 
hospital 

56.7 

1 14.8 

28.0 

28.5 

Average number of cases per 
hospital 

9.8 

11.1 

24.7 

39.2 
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Table V — Cont’d 



NUSIBEE OF CASES, MAXIMUM, MINIMUM, AND 
AVERAGE NUMBER, AND HIGHEST AND LOWEST 
PERCENTAGE IN HOSPITALS GROUPED 
ACCORDING TO NUMBER OP 

DELIVERIES 

OPERATIVE DEUVEUIES 

GROUP 1. 
HOSPITALS ! 
HAVING LESS 
THAN 300 

DELIVERIES 

GROUP II. 
HOSPITALS 
HAVING 
300 TO 599 
DELIVERIES 

GROUP III. 
HOSPITALS 
HAVING 
600 TO 999 
DELIVERIES 

GROUP TV. 
HOSPITALS 
HAVING 
1000 TO 2000 
DELIVERIES 

Classic Cesarean Sections: 
Number of hospitals report- 
ing on this item 

47 

97 

43 

27 

Number of hospitals report- 
ing no cases 

4 

3 



Minimum number of cases in 
any hospital i 

1 

1 

2 

1 

Lowest percentage of deliver- 
ies by classic cesarean 
section in any hospital 

0.5 

0.2 

0.2 

0.1 

Maximum number of cases in 
any hospital 

21 

51 

61 

183 

Highest percentage of deliv- 
eries by classic cesarean 
section in any hospital 

10.4 

9.8 

7.3 

14.1 

Average number of cases per 
hospital 

5.2 

9.2 

18.S 

24.0 

Cervical Cesarean Sections: 
Number of hospitals report- 
ing on this item 

26 

47 

1 17 ; 

17 

Number of hospitals report- 
ing no cases 

22 

1 

i 31 

1 7 

4 

Minimum number of cases in 
any hospital 

1 

1 

1 

2 

Lowest percentage of deliver- 
ies by cervical cesarean 
section in any hospital 

1 0,4 

0.2 

0.1 

0.1 

Maximum number of cases in 
any hospital 

1 

1 8 

15 

48 

66 

Highest percentage of deliv- 
eries by cerweal cesarean 
section in any hospital 

4.0 

2.7 

5.1 

5.0 

Average number of cases per 
hospital 

1 0.5 

1.8 

7.4 

16.3 


obstetric service in a rotating internship, it is obvious that most in- 
terns will see but few of the complications of labor with the excep- 
tion of the more common typos such as abortion, puerperal infection, 
and toxemia, and will receive still less experience in the management 
of such cases. This is borne out by the replies received from recent 
graduates (Table II). 

Fifty-nine hospitals made a report on each one of the eleven com- 
plications of labor listed on the questionnaire. Onlj^ 7 of them had 
cases of all eleven types of complications during the year, and a few 
more had cases of all types except uterine rupture. From ’this it may 
be concluded that in but few liospitals will an intern have an oppor- 
tunity to see all these t}-pes of complications of labor even durinr^ a 
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year’s internsliip in obstetrics, and during a rotating internship the 
opportunity for such experience is largely a matter of chance. 

The small averages per hospitals of some of the complications of 
labor are causes for congratulation. One of the objectives of improved 
obstetric practice is a further reduction in all of them. In the ordi- 
nary course of events each general praetitioner will have but few 
cases of the less frequent complications of labor in his years of prac- 
tice. The question is how to give him training and experience to en- 
able him to recognize these cases early and to manage them success- 
fully. 

The value of using demonstration material to supplement lectures 
on complications of pregnancy ivhile the student is in the medical 
school is obvious. In hospitals giving the fifth or intern year of medi- 
cine, there should be better organization for teaching, which should 
include more or less formal instruction by means of conferences, mani- 
kin work, moving pictures, charts and slides. Interns expecting to 
include obstetrics in their practice should be given a major service 
in this branch. Others need only the minimum. Complicated cases in 
hospitals should be called to the attention of all interested interns. 

There are more than 3500 general hospitals in the United States 
which are registered by the American Medical Association but not 
approved for general rotating internships. A number of these have 
150 to 400 or more births annually. The possibility of developing 
special internships of three months or more in the obstetric depart- 
ments of these hospitals suggests itself as a means of giving additional 
experience to those interns who Avish to include obstetrics in their 
practice and Avho receive only a limited amount of obstetric training 
during their rotating internships. Such services ivould need to be 
under the direction of a competent obstetrician. 

Operative Deliveries . — There is no dearth of operatic deliveries in 
hospitals and the intern who does not have an opportunity to see a 
large number of forceps delii^eries, at least, ivill be the exception 
rather than the rule. The danger seems to be that qperatWe deliv- 
eries Avill be OA'^eremphasized in the intern’s training and that he will 
fail to appreciate the importance of conservatwe obstetrics. A pro- 
portion of one-fourth, one-third, or one-half of the deliveries by op- 
erath'e procedures ivas not uncommon. In one hospital with 867 de- 
Iweries, 644 or 74.3 per cent had been by forceps, A'ersion, or cesarean 
section. This hospital is on the list of hospitals approimd for intern- 
ships and had six interns. 

Two hundred and fiA'e hosiiitals reported on the number of forceps 
deliveries: 204, the number of versions, 214, the number of classic 
cesarean sections, and 107, the number of cerAUcal cesarean sections. 
Only 27 hospitals in the entire number reported having less than 20 
forceps delh^eries duidng the year. Five hospitals reported no deliv- 
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eries by version, 7 none by classic cesarean section, and 63, none bj’’ • 
cervical cesarean section. Tbe minimum and maximum number, tbe 
lowest and highest percentage in anj’’ hospital, and the average per 
hospital are shown in Table V. 

COMMENTS OP THE COMMITTEE 

Instruction in obstetrics to medical students is a desideratum of 
prime importance in the determination of maternal morbidity and 
mortality. The better the clinical training of students in the art of 
obstetrics the better obstetrics they will practice and this, in turn, 
will be reflected in improved results. Didactic teaching of obstet- 
rics, in the United States, is and has been fairly satisfactory, save 
that it has been overstressed in many schools for want of clinical 
material. The need is not for less theory but for more clinical in- 
struction. Our maternal moi’tality rate exceeds that of an 3 ^ and all 
continental countries ; it exceeds that of Canada and some of the 
Republics of South America, in short it is the highest of the civilized 
world. We could go far in correcting this disgraceful state of af- 
fairs if our teaching institutions would provide adequate facilities 
for clinical instruction in obstetrics. The American Medical Asso- 
ciation estimates that there are 700,000 women delivered in hospitals 
annualljL This ivould indicate a wealth of clinical material not 
available for teaching purposes. The need is for more maternity 
beds and for more patients available for teaching. To fulfill this want 
the administrative bodies must manifest greater zeal in providing 
needed facilities. Thej'- cannot expect the public to take the initia- 
tive in developing maternitj’’ hosiiitals. There is evidence on every 
hand that such sentiment is being created in administrative circles. 
In recent j’-ears a limited number of excellent matemitj'’ hospitals 
have been erected in conjunction with teaching institutions and in 
most schools there have been added hours allotted to the teaching of 
clinical obstetrics. The American Gjuiecological Society, the Ameri- 
can Association of Obstetrics, Gjuiecology and Abdominal Surgeiy, 
the Section of Obstetrics, Gjmecology and Abdominal Surgeiy of the 
American Jiledical Association are uniting in making overtures to 
the Council of i\Iedical Education for a larger recognition of obstet- 
rics in the curricula of our medical schools. As 3 'et thej’’ have not 
received satisfactoiy consideration from the council. These same 
organizations have recently inaugurated “The American Board of 
Obstetrics and Gynecology” for the purpose of raising the standard 
of obstetric and gAmecologie practice in America, hluch has been ac- 
complished-more is urgently demanded if obstetrics is to receive 
recognition on a parilj* with medicine and surgerj'". We urge upon 
the administrative faculties of our educational institutions that ob- 
stetrics receive equal recognition with general surgeiy. Such is its 
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relative importance in the general practice of medicine and such 
should be its place in the medical curriculum. 

There is much in the findings of the Committee on Undergraduate 
Teaching of Obstetrics to lend encouragement. We note with satis- 
faction that the departments of obstetrics and gynecology are com- 
bined in about half of the schools answering onr questionnaires and 
that approximately 80 per cent of the Deans of medical schools favor 
the combined chair. It would seem that in the near future our medi- 
cal schools will be fully committed to this logical and desirable ar- 
rangement. It is effective for didactic and administrative purposes 
and will result in a greater appreciation of the importance of com- 
bining the two specialties in practice. 

It is gratifying to note that almost without exception the Heads of 
Departments are practitioners in their special field. This should 
insure greater emphasis on clinical teaching. 

The correlation of the teaching of the basic sciences with the teach- 
ing of obstetrics and gynecology is a diffienlt problem. It is not satis- 
factorily solved in most of our medical schools. This important prob- 
lem should receive the consideration to which it is entitled. The ap- 
plication of the basic sciences to obstetrics can only be satisfactorily 
taught by a qualified obstetrician. 

The committee would emphasize the importance of a resident mater- 
nity seiwice for undergraduates and gi’aduates. A well-ordered ma- 
ternity service with sufficient clinical material is the sina- qua non of the 
clinical teaching of obstetrics. Thei’e is no adequate substitute. The 
ideal would be a detached maternity hospital in close proximity to the 
university hospital and under university control. Only a very limited 
number of our schools can boast of such equipment. 

It is contended by some that with a well-ordered dispensary, where 
prenatal and postpartum observations may be followed up, a dis- 
pensary as an organic part of a maternity hospital, there would be 
no need to adhere to the long-established custom of sending stndents 
into the home for deliveries and postpartum supervision. This plan 
does not meet with the approval of all members of the committee. 
However, the lack of adequate dispensary and maternity hospital 
facilities is no justification for the continuance of an outdoor student 
service when it implies that untrained students, ignorant of the rudi- 
ments of clinical obstetrics, are permitted to deliver patients in the 
home, unattended by an experienced obstetric teacher. If the school 
cannot provide a maternity service for their students, then it would be 
better for their clinical training in obstetrics to be deferred to their 
intern service. To send a student into the homes of the poor, un- 
attended by a competent clinician, is a menace to the public and. a 
travesty on pedagogy. There are a number of medical schools with- 
out a maternity hospital and located in small communities where any 
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considerable out-patient service is impossible. Sucli schools might 
well require a hospital year before granting an M.D. degree and in 
this hospital year a maternity sei'vice would be required. It is ques- 
tionable if there is any more justification for requiring of the student 
body the responsibilities in obstetric practice than that they perform 
a given number of surgical operations. Let us speed the day when 
dispensaries and maternity hospitals will supply all needed clinical 
material. 

It is the opinion of the committee that instruction should be given 
to the student body in contraceptive methods and the therapeutic in- 
dications thereof. Moreover, it is the opinion of the committee that 
the students should be given special instruction in the management 
of abortions. 

If there is one universal complaint expressed by the Heads of De- 
partments it is the need of sufficient clinical material for teaching 
purposes. It is surprising to note that with all this need there is not 
made more general use of charts, slides, movies, and specimens. Even 
the manikin courses are too often curtailed or not given at all. Such 
useful adjuncts to teaching ivould go far in compensating for the 
lack of clinical material. 

Finally we would stress the importance of prenatal and postpartum 
clinics. Nearly all Heads of Departments lay claim to such clinics 
but it is apparent from reports at hand that, with few exceptions, 
these clinics have not been developed to the extent justified by their 
importance. Maternal morbidity and mortality could be more than 
halved by efficient prenatal, intranatal and postpartum supervision. 
The students should not be denied the opportunity to acquire this 
much-needed training. The responsibilities of the obstetrician begin 
from the date of conception and are not at an end until mother and 
child are made whole and sound. 

Preventive medicine has worked wonders in reducing the mortality 
rate in internal diseases. There is need for similar activity in the 
field of obstetrics. The development of more and still more teaching 
maternity hospitals for the better training of medical students, nurses, 
and midwives in the art of obstetrics, and the intelligent cooperation 
of the lay public and profession in the care of the expectant mother 
will do for obstetrics ivhat preventive medicine has done in the gen- 
eral field of medicine. 

Happily, we are experiencing an awakening of interest in the pre- 
ventive phase of obstetrics. We find the leaders in the field of obstet- 
rics stressing the need of vigilant prenatal care. It is this preventive 
phase of activity that gives promise of placing obstetrics more nearly 
alongside of medicine and surgery in the onward progress of our 
science. 
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The maternal and fetal death rates are partly attributable to the 
lack of prenatal and other maternity supervision and with no desire 
to absolve the phj^sieian from his responsibilities in prenatal super- 
vision we are of the opinion that the blame rests in part upon the 
women themselves. Through various campaigns of education con- 
ducted by numerous agencies they have had opportunity to know of 
its importance, j’^et they are too often indifferent and neglectful. And 
so the expectant mother disregards instruction, unmindful of the pit- 
falls that await her. Not until women appreciate the serious aspects 
of childbirth will they demand that expert guidance which the spe- 
cialty requires. 

We are told that the mortality rate is higher in the cities than in 
the rural districts ; that it is appallingly high among the colored race 
and that the sparsely settled districts, where facilities are meager or 
altogether wanting and doctors are few, are suffering by comparison 
with more thickly populated districts. We are told on competent 
authority that puerperal sepsis ends fatally in 50 per cent more cases 
in the cities than in rural districts where surgical interference is less 
in vogue.^ Frederick Rice finds the average maternal mortality rate 
from sepsis in cities to be three per thousand live births and in rural 
districts 1.9 per thousand live births.^ These are thought-provoking 
statements which should come to us as a challenge. More than half, 
if not three-fourths, of maternal fatalities, are prev.entable. Are we 
to lag behind in the onward march of preventive medicine? The 
awakening of general interest in prenatal care, the masterly leader- 
ship of men and institutions as evidenced here and there and the 
organized efforts to ascertain facts by such organizations as the White 
House Conference on Child Health and Protection afford abundant 
evidence that the time is not far distant when we will make a better 
accounting of our stewardship. 

Our high maternal mortality is not the only urge for better under- 
graduate teaching of obstetrics. We are confronted with the problem 
of early infant mortality and stillbirths which are likewise charge- 
able, in no small degree, to the lack of adequate clinical instruction in 
obstetrics. The reports of the U. S. Bureau of the Census for 1925-29 
inclusive, show a mortality in the first day of infant life of 16.0 in 
1925 as compared with 15.3 in 1929 ; in the first week of infant life 
of 28.0 in 1925 as compared with 28.1 in 1929 and in the first month 
of infant life of 37.8 in 1925 as compared with 36.9 in 1929. The rates 
are for the expanding birth registration area and are made on a 
basis of 1,000 live births. We observe that not only is the early in- 
fant mortality excessive but that there has been no improvement in 
the years 1925-29. The record of stillbirths, from the same source for 

’Miller, Je££: South. M. J. 10: SS2, 192G. 

=New York State M. J. 29: 262, 1929. 
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tlie years 1925-28 inclusive, per 1,000 live births, shows an incidence of 
36 stillbirths in 1924: as compared with 35 in 1928 in the white popu- 
lation and of 76 in 1924 as compared with 81 in 1928 in the colored 
population. 

With all the restrictions placed on medical practice we still find 
obstetrics the one specialty of medicine in which nongraduates are 
permitted to practice. While progress has been impeded by the at- 
titude assumed by the medical profession and lait 5 ^ alike in regarding 
childbirth as a physiologic process, ive have even more grievously 
erred in the assumption that childbirth is a pathologic process. The 
latter view has led to unwarranted and meddlesome interference and 
is responsible in no small degree for our deplorable results. The only 
reasonable and sane position to assume is to regard childbirth, not as 
an event so natural and devoid of danger as to be regarded with in- 
difference, nor yet so abnormal, as to place it in the category of a 
surgical specialty. Bather should it be regai'ded as a process of such 
intrinsic importance as to call for unceasing vigilance, for masterly 
inactivity matched with timely thought-controlled interference. 

While this report has to do with the undergraduate teaching of 
medical students we are not unmindful of the need for larger and 
better clinical facilities for the instruction of graduate medical stu- 
dents, nurses, and midwives. All must share in the benefits of aug- 
mented clinical facilities if we are to make any notable improvement 
in our results. 


RECOMI\IENDATIONS OP THE COMMITTEE 

1. Unification of the departments of obsteti’ics and gynecology in 
medical schools and in all hospitals affiliated with and controlled by 
the’ university. 

2. All members of the teaching staff should be qualified obstetri- 
cians and gynecologists. 

3. The extension of special pathology laboratory courses, manikin 
demonstrations and clinical clerkships. 

4. More liberal use of charts, models, specimens, lantern slides, and 
movies. 

5. Better correlation of the teaching of the basic sciences with the 
teaching of obstetrics and gynecology. 

6. A rotating internship of one year, embracing a satisfactory ma- 
ternity service, should be required for the licensure for the practice 
of medicine. It is recommended that an effort be made in all states 
to secure such legislation. 

7. There should be larger opportunities for witnessing complicated 
cases. 
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8. The reasonable number of eases for students to participate in de- 
livery under adequate supervision is not less than 25. 

9. All student deliveries in the home should be supervised by a 
teaching obstetrician. Instruction to the students to call for help 
“when needed” is not adequate supervision. 

10. The bloc system for teaching clinical obstetrics. 

11. The development of larger and better prenatal and postpartum 
clinics. 

12. More liberal allotment of teaching hours in clinical obstetrics. 
Teaching hours and facilities should be on a parity with general 
surgery. 

13. Adequate facilities for clinical instruction in obstetrics and de- 
tailed instruction in preconceptional, prenatal, intranatal, and post- 
natal care, preferably in an isolated maternity building, in close prox- 
imity to the university hospital and under university control. 

14. The development of plans whereby more of the obstetric cases 
in hospitals not now used for teaching may be made available for 
that purpose. 

15. The committee indorses the recommendation of the American 
Association of Medical Colleges that 5 per cent of the total hours 
required for graduation and degree be devoted to instruction in 
obstetrics. 

16. There is need for the general adoption of a comparable form in 
the catalogues of medical schools which will obviate confusion and 
insure greater accuracy and completeness. 



GRADUATE EDUCATION OF PHYSICIANS IN OBSTETRICS* 

By Rudolph W. Holmes, M.D., Chicago, III, 

T here is a very intimate relationship between the type of under- 
graduate and graduate teaching in obstetrics. If the student has 
been poorly educated in his undergraduate years he does not present 
the malleability requisite for the making of a finished scholar in 
graduate work. Both must be of high order if productive results are 
to be assured. 

There were but two or three places in the United States at the be- 
ginning of this century where the ambitious young graduate could 
go for postgraduate courses in obstetrics — of a sort. If he wished to 
secure ample opportunity he needs must have traveled to Europe. 
The survey made by the Committee on Obstetric Education of Physi- 
cians demonstrates that to this day the opportunities for a man wish- 
ing to obtain advanced work in obstetrics in this country are not suf- 
ficient. 

There is still a serious problem facing us in the. attempt to formu- 
late rules for a minimal standard of undergraduate teaching-rthe 
number of hours of didactic work, demonstrations, and comprehensive 
clinical instruction, so that there will be a balanced correlation be- 
tween the component divisions of the departmental teaching, as well 
as a correlation between the elements of all departments, one to an- 
other. It would be productive of more ideal results if all the Class .A 
medical schools would devise such a productive system that compar- 
able values would be placed on their diplomas: coercion by the 48 
varieties of legislative action robs the schools of their initiative and 
the opportunity of having a common standard. In the same manner 
the colleges which are offering graduate courses should devise rules 
for the determination of what constitutes minimal standards for .the 
different types of graduate teaching. 

if? ^ 


CLASSIFICATION OP GRADUATE TEACHING 


There are various methods followed in giving advanced instruction 
to physicians, all of which serve a most valued and useful purpose, but 
each one has an ultimate end, widely divergent one from another. 
Some are merely short courses which inspire the students to higher' 
aims and ideals and are preeminently practical in intent. ' Others give' 
a most comprehensive survey of the whole field of medicine. ' Othbrk' 


•Report: of Section a. Subcommittee I. on Obstetric Teaching- and Education of 
Physicians, Nurses, Midwives, Social \Vorlters, and Laity. ^ 
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may be limited in scope with, the intent of prodncing specialists in 
specific medical fields, teachers, or investigators. A course .which 
purports to prepare a man for advanced standing as a clinician and 
teacher of obstetrics should have some survey of all medical special- 
ties which are connated directly or indirectly to obstetric practice. 
A physician may practice dermatology, ophthalmology, urology, lar- 
yngology, etc., even general medicine and surgery with a meager 
knowledge, practical or theoretical, of obstetrics ; such specialists will 
have slight contact with the childbearing conditions. On the other 
hand, the obstetrician constantly comes in contact with each and every 
complication which peculiarly is germane to some individual specialty. 

There has been much misconception, and therefore confusion, by 
indiscriminate use of terms applied to advanced medical teaching. 
The Committee on Medical Education and Pedagogics of the Associa- 
tion of American Medical Colleges has presented definitions which 
fairly adequately cover our needs. These are as follows ; 

Postgraduate Medical Study . — Postgraduate medical study is that ordinarily done 
under other than University direction in medical subjects by graduates in medicine. 
If under University direction, it is usually in the Extension Division. Its methods 
are varied, but much of it is done through hearing lectures and -svitnessing dem- 
onstrations. Its chief characteristic is further training in the practice of medicine. • 
Research is not a factor. The course is usually brief — from one ■week to six months 
— but may extend to one year. University degrees may be granted, or proper 
diplomas or certificates may be obtained, (The term postgraduate is not desirable, 
but it is so well fixed by usage both in America and Europe that there seems no 
probability of displacing it.) 

Graduate Medical Study . — Graduate medical study is special medical study in a 
university in selected public health, medical science, or clinical subjects. It is under 
the direction of the school of public hygiene, or school of public health, or the gen- 
eral graduate school, or the graduate medical school, or the graduate department of 
the medical school. One academic year devoted to the study of a single (convention) 
medical subject is the minimal matriculation period, and constitutes credit toward 
a graduate university degree, maturing Avithin a minimum of t'wo academic years 
for a master’s degree, and Avithin a minimum of three such years for a doctorate 
degree. 

These definitions are accepted as valuable descriptive outlines for 
courses, and tlieir application limited to obstetric teaching in this 
report. Wherever “obstetric teaching” is used it includes so-called 
gjTiecology as an integral part of such obstetric pedagogy. From the 
anatomic, embryonic, physiologic, and pathologic standpoint they are 
one and indivisible. From a clinical point they should be completely 
unified. 

The Committee on Obstetric Education of Physicians has endeav- 
ored, bj' means of questionnaire studies, research and correspondence 
to secure data, as nearly complete as possible, on the postgraduate 
and graduate teaching in obstetrics, which is being done in the United 
States. The following is a summary of its findings. 
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POSTGRADUATE TEACHING 

For purposes of this report postgraduate teaching in obstetrics may 
be separated into the following groups: 

1. Extension Courses: under the auspices of a University Medical School, or 
Medical Society, or State Board of Health. 

2. Courses given by Medical Societies, or other organizations. Commonly, a 'well- 
balaneed, comprehensive program is provided in which obstetrics is but a part. 

3. Besidencies in obstetrics and gynecology in a hospital. 

4. Brief Intramural (University Control) Courses in Obstetrics, possibly with 
some instruction in subjects germane to obstetrics. 

It is recognized that any of the above types of teaching may be designed to 
form part of a graduate course. This is particularly true of a residency which is 
frequently the first year of a graduate course. At the present time, however, with 
the exception of residencies, practically none of the work in the above classifications 
is graduate work. 


EXTENSION COURSES IN OBSTETRICS 

A survey made by the committee iudicates that there have been 
more or less active endeavors to give some extension, courses in ob- 
stetrics in ten states, California, Florida, Georgia, Iowa, Kansas, Ken- 
tucky, Maryland, New York, Oklahoma, and Wisconsin. This work 
usually has been under the auspices of the Medical School and the 
Extension Division of the State University of the State Board of 
Health, in cooperation with State and local medical societies. Briefly 
the details of the work and the opinions concerning it are as follows: 

In Maryland and New York, series of 5 lectures have been given in a few com- 
munities without a definite class formation. In Maryland the work has been done 
by members of the University of Maryland, aided by financial subsidies from the 
Bureau of Child Hygiene of the Department of Health. The instructors receive no 
additional compensation for this extramural work. In New York, 17 lecture courses, 
of 5 periods each, covered 27 counties during the period from April, 1926, to May, 
1929. These courses were conducted by the Division of Maternity, Infancy, and 
Child Hygiene of the State Department of Health, cooperating with the Committee 
on Public Health and Medical Education of the State Medical Society. They were 
financed by State and Federal appropriations made available under the Federal 
Maternity and Infancy Act, The Committee on Public Health and Medical Educa- 
tion of the New York State Medical Society felt that these courses are so valuable 
that they have made arrangements to give a six-lecture course in obstetrics to local 
groups. There was no cost to the physicians who attended the lectures in either 
state. 

Wisconsin, through the activities of the Extension Division of the State Uni-, 
versity, has been giving extension courses in medicine, though the work to date in 
obstetrics has been limited to one-lecture courses in the several communities. This 
activity is supplemented by a traveling library, whereby physicians, at a minimal 
cost, may borrow obstetric and gynecologic textbooks as well as works on general 
medicine. There is a tentative plan for a more extended course next year. 

The California and Kentucky work has consisted of one or two lectures to each 
community group. In Kentucky the necessary equipment for demonstrations was 
provided. 
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In five states, namely, Florida, Georgia, Iowa, Kansas, and Oklahoma, classes 
have been organized and formal courses given. The first course was given in 
Georgia, 1929. Florida now has a course in progress (January, 1931). The courses 
in both states were under the auspices of the State Board of Health and State 
Medical Society. They were given by a member of the faculty of the Medical School 
of Emory University who is a part-time member of the staff of the Federal 
Children’s Bureau: the latter financed the activity. Classes were organized in 
various communities throughout the state, no community that desired the work being 
considered too small to make the lessons a success. The lecturer spent a week in 
each community, giving a course of five lectures, supplemented by slides, moving 
pictures, and manikin demonstrations. No fees were required from the physicians 
attending, as the cost of the work was borne by a Federal Government agency. 

In Iowa, Kansas, and Oklahoma, the courses were sponsored by the Extension 
Divisions of the State Universities in conjunction with the Medical Schools. Class 
groups were organized by the Extension Division in five or six strategic centers 
within driving distance of each other, and located approximately in a circle. The 
towns in which the courses were to be given were selected on account of their 
availability to physicians located in contiguous communities. Lectures and clinics 
or demonstrations were given once a week in each center for nine or ten weeks. 
The courses were practically self-supporting, being financed b.y the fees paid by the 
enrolled physicians. The organization costs, which were small, were defrayed by the 
Extension Division of the State University. 

The consensus of opinion was that the extension plan, the so-called 
circuit courses, offers ideal means for the improvement of obstetric 
practice. Too, this is the most economical method of bringing prac- 
tical knowledge to physicians that has yet been devised, both from 
the standpoint of the organization conducting the course as Avell as 
the expense which the physician must bear. It is a. serious matter to 
take a physician away from practice for a period with the economic 
losses, and the augmented expenses while away from the center of his 
activities. The influence for good is self-evident as the teacher sees 
and has intimate contact with some five or six groups of physicians 
each week. The great advantage of this method of instruction is that 
the subject matter is brought to the physicians as a home problem, in 
their home community, whereas, if they go to the ipedical centers 
they get the instruction from the environment and equipment of the 
University, tinctured by the University method of conducting affairs. 
Letters received from the instructors and others participating in the 
organization of the circuit course extol the advantages of the method ; 
in everj^ way obstetrics may be taught ivitli brilliant success ; also, it 
was the consensus of opinion that the plan offers the best means of 
improving the general practice of obstetrics. More physicians may be 
reached in a shorter period of time than by any other means, and with 
a minimal cost to the participants. One instructor is able to meet six 
groups of physicians each week. In North Carolina, courses in pedi- 
atrics were given in 24 centers in one summer, demonstrating the 
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possibility of covering an entire state in this period of time. The 
possibility, and tlie desirability, of doing tlie same with obstetrics is 
self-evident. 

One point particularly emphasized by those replying to the ques- 
tionnaire was the importance of exercising great care in the selection 
of instructors, as the success of the course is largely dependent upon 
the instructor’s ability “to put it over.” This again accentuates the 
fact that avid interest and enthusiasm for one’s task are worth more 
than mere equipment. It was pointed out that the experience of one 
state had shown that it took two or three good courses to counteract 
the effects of one given by a poor instructor. In this connection, the 
dearth of suitable instructors received animadvertence : the need was 
stressed by a central agency which would furnish lists of competent 
persons from which selections could be made. It naturally follows 
that the instructor must be a man so situated that he can give the 
allotted time to the work with a minimal of sacrifice on his part. Uni- 
versity teachers are peculiarly appropriately placed for the duties; 
physicians in private practice, even though they be teachers, hardly 
may avail themselves of the opportunity to do this good woidc on ac- 
count of the loss of private practice. The work was so invaluable, it 
was felt, by those interested in the activity, that teachers who were 
altruistically interested in the advancement of obstetric practice would 
willingly make the sacrifice by giving at least one course, even though 
the remuneration were not large. 

Practically all were agreed that physicians not in pidvate practice 
within the state should be secured. There ivere a number of outstand- 
ing reasons for this; (1) It avoided any criticism that the State Uni- 
versity, or other agency promoting the course, was fostering any 
individual physician’s private practice. (2) It did not arouse fear 
on the part of the physicians taking the course that the instructor 
was trying to build up a clientele for himself from the prestige inci- 
dent to giving the course. (3) A physician from a distance may be 
freer in expressing views than one who lives near enough to be called 
in consultation by local physicians or patients. Based upon the 
above thoughts, the instructors usually have been prominent obstetri- 
cians and teachers from outside the state, or when they were resi- 
dents of the state they came from the faculty of the State University 
Medical School. The latter received no additional remuneration for 
conducting the course, though expenses were paid; the former re- 
ceived a salary ranging from $200.00 to $250.00 weekly, with ex- 
penses. An automobile was provided if required. 

Opinion varied as to how many physicians should be in each group. 
One instructor stated it graphically when he expressed the opinion 
that the group should be large enough to be stimulating, and small 
enough to avoid confusion and interruption. However, relatively 
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small groups permit a more intimate contact between physicians and 
instructors. At least 100 physicians should be on a circuit to make 
the courses self-sustaining. The classes have been held in hotels, 
schools, or hospitals. The latter is the most satisfactory if clinical 
material is to be supplied. 

The fees have been moderate, ranging from $10.00 to $35.00 for the 
course: such fees are adequate to cover the cost of the complete cir- 
cuit. The opinion was expressed by one man that the course should 
not be free, “for one usually tried to get something out of a thing 
when he invested monej’’ in it.” 

The success of postgraduate instruction by means of extension 
courses is shown by the demand for additional courses in the states 
where the work was initiated. It was stated that there were few in- 
stances in which, after attending one course, the individual physicians 
failed to register for a succeeding one. The merits of this plan of 
instruction are fnrther evidenced by the fact that at the last meeting 
of the National University Extension Association a special committee 
on gradnate extension work in medicine was appointed. The aim of 
the committee is to bring about some national cooperation in the 
method. It is essential that such a body shall carry on the activities 
in order that this most invaluable means of educational propaganda 
and planning may promote similar campaigns in states which have 
not yet assumed the responsibility. 

The following topics have been discussed in the courses though no 
single one included them all. 


Contraceptive advice and sterilization 
History taking, examination, and instruc- 
tion of patient 

Management of normal pregnancy 
Minor ailments 
Toxemias: Hyperemesis 
Eclampsia 

Normal labor and puerperium, manage- 
ment 

Normal labor 

Puerperal infection 

Complications of pregnancy 

Forceps delivery 

Breech extraction and version 

Anesthesia 

Use of pituitrin 

Asphyxia neonatorum 


Malposition 
Multiple pregnancy 
Hemorrhages : Abortion 
Ectopic pregnancy 

Placenta previa and premature detach- 
ment of the placenta 
Postpartum hemorrhage 
Prolapsed cord 
DifiScult labor 

Management of slight disproportion 

Injuries to the birth canal 

Eepair of birth injuries 

Episiotomy 

Blood transfusion 

Cesarean section 

Other operations 


COURSES GIVEN BY MEDICAL SOCIETIES OR OTHER ORGANIZATIONS 

The Committee did not go into the question of courses given by 
groups which appropriately come within this category, other than the 
extension (circuit) courses outlined in the previous section. So far 
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as is known no attempt has been made to give such courses in obstet- 
rics alone. Certain medical groups have given most excellent oppor- 
tunities for physicians to refresh themselves in general medicine, and 
including most, if not all, the specialties. These groups endeavor to 
supply a well-balanced program which will be instructive to general 
practitioners. A very outstanding plan is that employed by the Kan- 
sas City Southwest Clinical Society which gives a program continu- 
ing four or five days in the early Fall of each year. The program is 
a thoughtfully prepared presentation of important topics covering the 
principal fields of medicine by means of addresses on vital topics of 
the day by representative authorities, by lectures, and clinical demon- 
strations. The scope of their activities may be appreciated when it 
is stated that some 72 lectures were presented, and an endless array 
of clinics given at their meeting last October. Obstetrics was one of 
the most important specialties given attention. Seventeen hours were 
devoted to obstetric discussions, besides many clinical sessions being 
held. The obstetric classes were so popular that some two or three 
times the number of physicians who could be accommodated applied 
for tickets to the various classes. The fees were nominal, $6.00 for 
the complete course, or $1.00 for a single lecture. The scope of the 
conference was so comprehensive, and so perfectly arranged, that 
their method of postgraduate teaching is worthy of emulation by 
other medical societies. 

Another example of this type of work is that of the Chicago Medi- 
cal Society which, each summer, plans a two weeks ' course on clinical 
medicine, covering all the specialties. Obstetric clinics are provided, 
and are supplemented by demonstrations given by the obstetric de- 
partment of the University of Illinois. The enormous wealth of clini- 
cal material of the Cook County Hospital is available for this course. 

The obstetric and gynecologic societies, both national and local, at 
their periodic meetings offer a wealth of instruction to those who 
are so located that they may attend them. It is a general rule of such 
organizations that visitors are always welcome to attend the sessions, 
and some make it a rule that such guests are invited to participate in 
discussions. The personal contacts as well as the benefit derived from 
listening to the presentation of papers and discussions are important 
adjuncts to postgraduate study. 

The clinical material in strategic points over the country should 
be used for courses along the lines of the above two societies : these 
refresher courses could be made a great boon to physicians within 
easy reach of such centers of medical activity. It is regrettable that 
in too many places the clinical facilities are allowed to lie fallow 
in so far as they pertain to educational purposes. 
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RESIDENCIES IN OBSTETRICS AND GYNECOLOGY IN HOSPITALS 

There are 83 hospitals on the list approved for residencies in spe- 
cialties by the Council on Medical Education and Hospitals of the 
American Medical Association which give residencies in obstetrics or 
gynecology or both. The total number of residencies offered by these 
hospitals is 166 ; of which 7 are in gynecology alone, 28 in obstetrics 
alone, and 131 in obstetrics and gynecology combined. The number 
of residencies in these specialties in hospitals not on the approved list 
is not known. The committee appreciates the enormous benefit of 
this type of experience both to the community and to the doctor in 
completing his training and preparing him for a specialty. However, 
this training is more or less of an individual character and not part 
of an organized effort to promote postgraduate or graduate education 
in obstetrics, therefore no special study of the postgraduate work of- 
fered by means of residencies Avas made by the committee except 
in so far as the form part of a more extensive course (see section on 
Graduate Education). 

BRIEF INTRAMURAL COURSES (UNIVERSITY CONTROL) 

Questionnaires Avere sent by the committee to all Grade A Medical 
Schools in the United States i*equesting, in addition to general infor- 
mation concerning the department of obstetrics, data on the type of 
postgraduate and graduate courses given at each school. Forty-tAvo 
sent replies ; 26 of them reported postgraduate or graduate teaching. 
Each school Avas given a schedule number and in the summary this 
number is used instead of the school. 

Questions concerning five types of teaching Avere listed on the ques- 
tionnaires : refresher courses, courses for less than one year, courses 
for one year or longer, courses designed to train specialists, and 
courses designed to train teachers. In accordance Avith the defini- 
tions of the Committee on Medical Education and Pedagogics only 
courses of one year or longer gWen at, or under the direction of, a 
iiniA'ei'sity Avould be classed as graduate study. Accordingly, for 
purposes of this report, refresher courses and courses for less than 
one year are discussed under the heading, of “Postgraduate Educa- 
tion,” and those for one year or longer, the training of specialists, 
and the preparation of teachers are discussed under “Graduate Edu- 
cation. ” It is difficult to appl}’- any hard and fast rule. Strictly speak- 
ing, hoAvever, the committee is of the opinion that the distinguishing 
feature of graduate courses should be research. 

REFRESHER COURSES 

ElcA'en schools attested to the fact that they gaA^e Refresher Courses. 

The educational requirements for admission are similar in that they 
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all demand that the applicants shall be graduates in medicine. The 
other conditions imposed do not relate to previous education. 

The length of the course varied from one to eight weeks. The num- 
ber of hours of instruction per week ranged from two to forty-eight. 
A better idea of the extent of the course may be adduced by giving 
the total hours of instruction for the schools that furnished figures. 
The time allotted for the course ran the gamut of eighteen to thirty- 
six hours for the shoi’test to two hundred and forty hours for the 
longest. Naturally, such a wide divergence of time may be ascribed 
to the varying purpose of the course, the mateidal available, and the 
scope of the instruction. Any inculcation of knowledge and stimulus 
aroused which may incite the student to further study is beneficial; 
the value increases directly as the time and opportunity increase. 

All but two of the schools reporting gave courses which included 
observation and practical work as well as theory. In nine schools the 
students had work in prenatal clinics and in eight they had work in 
postnatal clinics. The others either did not report or gave no work 
in prenatal and postnatal care. 

In only three schools were the students permitted to conduct deliv- 
eries and in one of these it was elective. In another school they could 
observe, and one school did not report either way. 

It would be desirable for students to have a more definite contact 
with patients in the pre- and postnatal clinic, and in the delivery 
room. It naturally follows that a clinic cannot permit, unless there be 
a most efficient and rigorous control, a student who comes for a few 
weeks’ training to do much of the actual clinical activity: he may be 
entirely an unknown quautity. Clinical contacts are vitally essential. 

Ten of the schools reported on the item of manikin courses ; nine of 
them gave such a course. In five of them it was obligatory, in one it 
was elective, in two it ivas not obligatory, and one did not report 
either way. 

The judicious use of the manikin, both as a means of demonstration 
and for the benefits which accrue to the student when he is required 
to perform personally all possible obstetric operations, is so impor- 
tant an adjunct to the best teaching of operative obstetrics that it 
must be most strenuously recommended. 

Systematic laboratory work was required in five schools, elective 
in one, and advised in one. In three schools it was not required. 

Ten schools replied to the question, “Are refresher courses useful?” 
All believed that they were. Three answers respeetivety were quali- 
fied as follows; “to some men,” “chiefly as an inspiration to study,” 
“they seem to be of value; of course, they are not to be taken seri- 
ously as of educational importance.” 

The committee feels that the refresher courses are of great value, 
especially if a part of the course be devoted to manikin demonstration 
and practice, and some routine laboratorj^ instruction be given. 
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COURSES LASTING LESS THAN ONE YEAR 

Tlie questionnaire bronglit forth responses from 8 schools which 
gave protracted obstetric courses. 

In 3 schools the course was of six months’ duration, in one it was 
three months, in one it was two weeks and the remainder, 3, did not 
answer the query. The number of hours per week was stated by only 
two schools. 

On the bare statement of the facts, it would seem a questionable 
course which has not been planned so that the students will get a 
maximum of ojjportunity to fill their time while in attendance upon 
the course. Such haphazard pedagogy surely must be a waste of time 
to all concerned. However, the response to the query, “Of Avhat do 
such courses consist?” removes much of the sting to the critical com- 
ment as the assigned tasks provided amplj’- opportunity to the earnest 
student. Five directors of the courses believed they served a useful 
purpose ; three made no rejilj'-. 

INTERN YEAR 

For some years it has been felt that the clinical instruction during 
the third and fourth j’-ears of undergraduate study is insufficient to 
complete the student’s contact with patients: that it is highly essen- 
tial that the student shall live a year in the atmosphere of a hospital 
with all the advantages which will accrue from a rotating service. 
So, one medical school after the other made the fifth, or clinical year 
prerequisite for the degree of Doctor of Medicine. At the present 
time there are 12 medical schools Avhich require five years, and in an 
additional one this requirement becomes effective in 1933. To con- 
form to the college requirement, the commission on Licensure of the 
District of Columbia, and the “Licensing Boards” of Alaska, Dela- 
ware, Illinois, Iowa, Michigan, New Jersey, North Dakota, Pennsyl- 
vania, Rhode Island, South Dakota, Utah, Washington and Wisconsin 
have incorporated into their regulations that all candidates for licen- 
sure shall have had the clinical, intern year. The State of Oklahoma 
will enforce this requirement in about a year. In view of the progres- 
sive requirement in this direction the Committee has held that the 
“Intern Year” is an undergraduate period, not a graduate course. 
In most instances the rotating service of the hospital includes a few 
weeks of duty in the obstetric department, but in most hospitals such 
service hardly supplies adequate obstetric training. 

GRADUATE TEACHING 

Graduate teaching covers a longer period than postgraduate instruc- 
tion. It connates with the idea that the course is more comprehensive 
and intensive than the latter. The implication is carried that the 
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instruction in the course is an approximation of the ideal in that 
research plays a very important part, and the clinical, practical train- 
ing is developed beyond the amount allotted to the prepai’ation of 
practitioners. 

In filling in the questionnaire each person naturally followed his 
own judgment of the way the courses given by his school should be 
reported, and in some cases, what appears to he the same course was 
listed under more than one of the classifications on the questionnaire, 
and in others it was listed under only one. 


Educational Beqidrements and Years Required for the Course. — The 
evaluation of the data available on these items is illuminating. The 
replies depict the reactions to individual ideals, opportunities avail- 
able, and possibly to the available supply of clinical material and 
equipment. Experience is the power to assimilate knowledge derived 
from clinical opportunity based upon sound precept and example. 
The wide divergence from one to ten years is explained undoubtedly 
on the score of the intent of the eoui-se — to make a man a good prac- 
titioner on the one hand or an expert on the other. 

Hours of Instruction per Week. — The results of this query are not 
illustrative of the amount of work required, and the amount of teach- 
ing given to the students (residents). A large obstetric and gyneco- 
logic clinic puts many demands upon the residents during the many 
hours consumed in attending patients, in the dispensary, wards and 
operating rooms. All this is distinctlj’’ educational, especially during 
the early part of the course, when their activities are carried on under 
supervision, and really continues when they assume full charge of 
their work. Too, it would be manifestly impossible to evaluate the 
time consumed in routine laboratory duties, and later, in research. 

Answers to the questions on whether the student lives in the hos- 
pital and the nature of his work need no explanation. All of the schools 
in this group control their affiliated hospitals at least so far as staff ap- 
pointments are conceimed. 

It Avill be noted that only 4 of 10 schools that definitelj'- answered 
the question, “Is any university recognition given for the course?” 
replied in the affirmative. 

It is truly an anomalous situation which confronts us in that Uni- 
versities give courses Avhich lead to a high order of technical training, 
producing specialists, and yet do not offer any recognition for the 
task accomplished. There is no other place in university activity 
where a comparable state of neglect is manifested. Can we wonder 
that the terms “speeiali.st” and “professor” are so meaningless as 
they are in these United States? 
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TRAINING OP SPECIALISTS 

Eoxo Many Years of Training Are Required to Make a Specialist ? — 
There were 19 institutions which gave more or less data concerning 
this question. 

Thirteen schools reported on the number of men they had been able 
to train as specialists, the number ranging from 1 to “approaching 50” 
and making altogether a total of 147. Six schools made no report on 
this item. 

The Committee sincerely believes that the men who have had the 
advantages of this training have been so developed in the science and 
art of obstetrics that they are truty leaders of the specialty. They 
have spent arduous years in preparing themselves for their profes- 
sional duties. Not a few men have sought centers where they might 
secure a reasonable training in obstetrics, either here or abroad : how 
inadequately they have been trained is a conjecture, or how perfectly 
they have been equipped cannot be determined. The parody of it is 
that the term obstetric specialist is meaningless in this country. That 
this opprobrium is more significant of obstetrics than other special 
fields is doubtful. It is manifestly easy for the poorly equipped man 
to get away with the rank and file of obstetric work : the majority of 
cases require little need for operative intervention, so the self-styled 
obstetrician has little opportunity of developing skill and dexterity 
in the operating field. Obstetric experience comes not from the at- 
tendance upon a maximum of normal labors. True knowledge, skill 
and experience come only from the care of a large series of compli- 
cations in pregnancy, labor and the puerperium. 

The medical directory for one of our large cities contains the names 
of 411 and 440 physicians respectively who are carried in the classi- 
fied lists as obstetricians and gynecologists : it would be a waste of 
time to ascertain how many names were duplicated in the lists. Can 
we wonder that there is the insistent cry for better obstetrics? Is it 
a wonder that we are confronted with the statement, bandied from 
one end of the world to the other, that the great United States has 
almost the highest maternal mortality of the world? Obstetrics needs 
improvement. 

TRAINING FOR IMMEDIATE PROFESSORSHIPS 

Only eight schools have definitely provided such training, one has 
“just started” and another “hopes to.” Only four report placing 
men as professors in Class A medical schools, the number so placed 
being 20. The remainder either had placed no men or did not reply 
to the question on this point. 

There are more than a thousand physicians who are actively en- 
gaged in the teaching of obstetrics and gynecology in the United 
States. This number includes men of all ranks who are listed in the 
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medical sciiool catalogs. It is evident from the Committee's survey 
that the facilities in medical schools for training teachers are not yet 
adequate, and that most of the men occupying teaching positions 
have developed through their own efforts, often without the supervi- 
sion and training of able clinicians, teachers and investigators. 
Among the group of self-taught men are not a few who, inspired by 
altruistic motives, have developed themselves into teachers of the 
highest type. They are the men who have been the pioneers in blaz- 
ing the way toward the modern conception of what obstetric-gyneco- 
logic teaching and practice should be. They graduated from medical 
school poorly prepared and, inspired by high ideals, developed them- 
selves into great clinicians and teachers. 

A number of the Heads of Departments, who replied to the Commit- 
tee's questionnaire, outlined their own training. Most of them have 
received their special training in obstetrics by serving as assistant 
residents, residents, house physicians, instructors and so on up the 
line until they were finally made full professors. Several have had 
graduate work in Europe. There are undoubtedly many others in the 
teaching group who have gone abroad for graduate study. Surely 
there is an obligation on the part of American medical schools to pro- 
vide opportunities for graduate work which Avould make travel to a 
foreign country for this purpose at least a matter of choice rather 
than a necessity. 

Division of Teaching Facilities . — A study of the faculties of the de- 
partments of obstetrics and gynecology as listed in the catalogs of 
62 of the 65 Class A medical schools giving four-year courses showed 
a total of 1045 faculty members. Three hundred and ninety-six taught 
obstetrics, 343 taught gynecology and 306 taught both obstetrics and 
gynecology. 

For years past many of the European schools have had their pro- 
fessors developed as teachers, clinicians and investigators in both 
obstetrics and gynecology. The two fields closely interdigitate so 
that it is impossible to divorce knowledge in one field from that in 
the other. The present trend in the medical schools of this country 
is toward the combination of obstetrics and gynecology in a single 
department as is evidenced by the opinions expressed by the Deans of 
Medical Schools who replied to the committee’s questionnaire on un- 
dergraduate teaching. Of 57 who replied to the questionnaire 42 were 
in favor of a unified department.^ However, this is relatively a 
recent development in this country and this accounts in part at least 
for the division of the faculties into three groups of which over one-third 
teach obstetrics only, approximately one-third teach gjmecologj^ only, 
and less than one-third teach both obstetrics and gynecology. Pre- 
sumably those who teach in only one field do not consider themselves, 


’See report on Undergraduate Teaching, p. 786. 
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or are not considered by others, to be competent to teach both 
branches. Snch a situation will undoubtedly be rectified as more 
and more of the medical schools make their separate departments of 
obstetrics and gynecology into a combined department. At present 
in some of the outstanding schools of the country a man may secure 
graduate training in one or the other field; often it is difficult for 
him to secure training in both. Fundamental training in both fields 
gives a better background for future work even though one subse- 
quently does intensive work in a limited field. No one can cover all 
phases of both fields Avith equal thoroughness. HoAvever the teacher 
should be sufficiently familiar Avith all the more important phases to 
impart information and direct immstigation. It is probable that the 
next fcAv decades Avill mark a distinct advance in graduate teaching 
in obstetrics Avhich Avill be due largely to more competent instruction 
associated Avith the deAmlopment of unified departments. 

GENERAL INFORMATION CONCERNING THE SCHOOLS THAT REPORTED ON 
POSTGRADUATE AND GRADUATE COURSES 

Certain general information concerning the 26 schools AAdiich re- 
ported that they gave one or more types of postgraduate or graduate 
courses Avill undoubtedly be of interest. 

Hospital Facilities. — TAveut 3 '’-tAVO schools control the obstetric and 
gynecologic services in their affiliated hospitals; 1 reported that it 
controlled the obstetric service, but made no report on the gyneco- 
logic serAuce, and three did not reply to the question on this item. In 
15 of the schools and 14 of the hospitals the departments of obstetrics 
and gynecology are combined. It is probable that one or more of the 
three schools AAdiich did not report on their hospital facilities also have 
combined departments. 

When surgical cleanliness Avas introduced, in 1880, there Avas some 
eAudent reason AAdiy obstetrics and gynecology should have been sepa- 
rated. Gynecology sprang into being as a great specialty — fcAv Avere 
trained to perform the tasks AAffiich Avere possible — ^large fees Avere 
commanded. The mundane obstetidcs, commonly called midAvifery, 
of that day, Avas not attractiAm, the tedious houi’S of attendance on 
the confinement, AA’^ith ridiculously small fees, Avere not inviting to the 
men Avhose prestige commanded large fees. Most obstetricians in the 
period to 1900 Avere entirely incompetent to perform any obstetric 
operations which required surgical technic, so, perforce, the general 
surgeon or the gynecologist did the few cesareans which Avere done. 
During these j’ears, the obstetrician occupied a menial place, entirely 
unenviable, in the medical school and hospital — and AAuthal, receiA^ed 
scant respect from the public at large. With the beginning of the 
tAventieth century the surgical era of obstetrics began. The obsteti’i- 
ciau began to come into liis OAvn: as his prestige Avaxed strong, and 
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lie began to develop bis knowledge and skill in abdominal surgerj^, 
be was increasingly able to cope with tbe serions obstetric complica- 
tions wbicb required abdominal operative intervention. In fact, 
wherever tbe obstetrician became a skilled abdominal opei^ator, there the 
mortality of cesareans diminished; the man who Imew all the obstetric 
complications, knew the indications and contraindications for an opera- 
tion, knew when that operation should be performed, was infinitely 
safer an operator than the general surgeon and gynecologist who 
knew next to nothing of obstetrics. Obstetrics and gynecology are 
fundamentally one and indivisible. In fact, the vast majority of 
maladies and injuries peculiar to women which bring the women to 
the operating table are merely delajmd manifestations of the mishaps 
of childbearing. These more properly belong to the skilled obstetric 
surgeon than to any other operator-, remove all of these conditions 
from the field of gynecology and the gynecologist essentially would 
be restricted to neoplasms and Neisserian infections. Good obstetrics 
will diminish the need of gynecology as time goes on. The combina- 
tion of obstetrics and gynecology into a dual department for ad- 
ministrative, or other, reasons is specious, and usually results in the 
appointn^ent of a head who is either interested in one field or the 
other. The results are hardly comparable to conditions when the 
departments are distinctly separated, each controlled by a man who 
has an avid interest in this restricted field. The Committee firmly be- 
lieves that the two should be unified as a pedagogic and clinic entity, 
a man who is not regularly performing major abdominal operations is 
not a finished obstetrician ; the patient, the student, and the obstetri- 
cian himself demands that unification should be the rule. 

It has been stated that fully one-quarter of the general practition- 
er’s income is derived from obstetidcs, and a like proportion of his 
professional time is devoted to the same field. This is not far from 
correct; in view of this it would seem that in some of the schools 
obstetrics did not have the quota of beds desirable for its pedagogic 
needs. That students of medicine may receive adequate clinic oppor- 
tunity in obstetrics there should be, under the most conservative esti- 
mate, at least one teaching maternity bed for each student enrolled 
in the class ; each bed will approximately supply the needs of 26 or 30 
confinements annually. For the undergraduate instruction there 
should be a maximum of normal labors, without an undue dispropor- 
tion of pathologic material, although the student should be able to 
see all phases of the pathology of the childbearing woman. On the 
other hand, the graduate student should have a great opportunity for 
witnessing and, under proper supervision, operating on complicated 
labor cases. An intimate knowledge of all the normal phenomena of 
the parturient state is the foundation for obstetric practice ; only by 
an extensive and varied experience with pathologic material may the 
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student equip himself as a truly trained obstetric specialist. The ideal 
maternity for the graduate student is one which has a constant influx 
of complicated cases, brought in by the police ambulances or other 
agencies: “neglected cases” offer invaluable experience to the gradu- 
ate student. 

Teaching Facilities. — The personnel in 13 schools Avere on a part-time 
basis, in 5 schools they were on a full-time schedule, in 4 schools part 
of the personnel Avere on part time, others on full time, 1 school said 
“neither full nor part time” and 3 did not ansAver. In 10 schools it 
Avas felt the personnel Avas adequately compensated, in 11 schools it 
AA’-as belicA'^ed the pay was insufficient, one said that not enough of the 
staff Avere Avell paid, in one school teachers recewed no pay, and 3 
schools made no reply. 

In response to the question, “Are the teachers required to conduct 
and direct research studies?” 11 replied in the affirmative, 9 stated it 
Avas not required, one said this Avas gradually being required and 5 
made no reply. 

Lai) oratories. — A surA'^ey made by the Committee shoAved that some 75 
per cent of the schools that made definite replies are equipped to take 
care of routine laboratorj’- Avork; whether these laboratories are depart- 
mental divisions or are an integral part of the sendee is relatively im- 
material, though it AYOuld be desirable for the department to have its 
OAvn laboratory technicians, equipment, etc., all houses contiguous to the 
Avards. As to research, the equipment is sufficient for adequate investi- 
gation in approximately 60 per cent of the schools that made definite 
replies. There is an increasing conviction that each department of the 
college and hospital should have its OAvn laboratory for routine study 
and research. The principles of the basic sciences may better be in- 
culcated into the minds of students, undergraduate and graduate, if 
the laboratory findings are directly “hooked up” Avith clinical mani- 
festations and this only may most happily be realized Avhen the de- 
partment has its own laboratory facilities so all the department per- 
sonnel may liaA'^e ready access for the study of their individual problems. 

Budgets . — The question Avas asked if the budget was adequate for 
materials, technicians, and seiwants. The answer was favorable in 15, 
12, and 10 respective!}^ ; an unfaA'orable reply was made in 7, 10, and 
9 respeetiA’'ely, and one said “partially” adequate for servants. The 
remainder did not reply. 

Type of School . — ^In response to the question “Is your school a Uni- 
A'ersity Institute or a Trade School?” the professors of 11 schools 
certified to the fact they had an “Institute,” and 3 that they had a 
“Trade School.” Strangely enough, tAvo of the teachers in the latter 
group are members of faculties of strong medical schools. There was 
no reply from 9 schools and the remainder gaA'e some indefinite an- 



HOLMES; GRADUATE EDUCATION OF IMiYSICIANS IN OBSTETRICS S2."i 

swer such as “neither/' “not a trade school,” “not a trade school 
nor an ideal university institute.” 

Lihi'ary Facilities . — Library facilities were available in 22 schools; 
absent in 1 ; and 3 failed to answer. 

COMPLETENESS OP THE REPORT 

The foregoing summai*y is made up from questionnaires received from 
42 of the 65 Class A medical schools in the United States which give 
four-year courses. No questionnaires were received from 23 of the 
Class A schools. However, only one of these schools is listed by the 
Council on Medical Education and Hospitals of the American Medical 
Association as giving graduate courses in obstetrics. Although not 
all of the schools that are doing graduate teaching in obstetrics are 
included in this list, failure of the schools to return a questionnaire 
coupled with their omission from this list by the council would seem 
to indicate that little if any graduate teaching in obstetrics is done 
by them. 

The report does not include information on the courses in obstetrics 
given by one graduate medical school which is on the list of graduate 
medical schools approved by the council. 

These two schools are the only known omissions from the report. 

RECOMMENDATIONS 

1. More teaching institutions should endeavor to provide adequate 
graduate courses in obstetrics. 

2. While this Committee believes the fifth, or intern year of medi- 
cine to be an essential part of undergraduate education it must be 
remembered that the great majority of medical schools and state 
licensing boards do not so recognize it and until they do, adequate 
provision should be made to provide postgi’aduate and graduate courses 
in obstetrics for those gi*aduates who liaAm not had the educational op- 
portunity offered by the intern year. 

3. The European plan of the “Prauenldinik” which has been initi- 
ated in this country should be extended to all medical schools. Gyne- 
cology should be confined to a place subordinate to ob.stetrics. 

4. Each university medical school should have its own maternity 
hospital sufficient to meet the undergraduate and the graduate re- 
requirements if such schools undertake to do graduate teacliing. Schools 
with maternity hospitals located in metropolitan areas where they have 
a large amount of pathologic material are best suited for graduate 
education in obstetrics. 

5. Certain fundamentals should be an integral part of each type of 
postgraduate and graduate teaching. The Committee recognized the 
importance of having in all medical schools strong departments for 
the clinical branches. The departments of the basic sciences assume 
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especial importance in a medical school wliicli undertakes to give 
graduate instruction for the purpose of training competent specialists, 
teachers, or immstigators in the field of obstetrics. 

6. The modern teacher should be well trained in operative technic 
as well as in all other clinical fields. It is desirable that he be a 
trained investigator. 

7. Hospitals which are not closelj’’ associated with educational in- 
stitutions are not suitable places for true graduate education but with 
the proper development of a teaehing staff they would fulfill a very 
important place by giving postgraduate instruction designed to train 
men for special practice. 

8. Graduate schools should have comparable methods of describing 
their courses which would give the prospective candidate a clear idea 
of the nature and length of the course and the credits given. 

9. Schools giving graduate courses should adopt common minimum 
standards. This would not prevent any school from offering a more 
highly developed course. 

10. In graduate education a candidate should fulfill certain funda- 
mental requirements which would be a measure of his ability before 
being recognized as a specialist, a teacher, or an investigator, and be- 
fore being given a degree. “ Hours’' have no significance in gradu- 
ate teaching. 

11. State universities should develop courses of the circuit type for 
the puiTpose of improving and keeping local practitioners up to date. 

12. Steps should be taken by the medical profession to the end that 
only properly qualified physicians may designate themselves as ob- 
stetric specialists capable of deciding upon and performing major ob- 
stetric procedures. There should be some ethical relationship between 
practitioners and specialists which would enable them to work to- 
gether to serve the best interests of the patient. 

13. No hospital should permit other than a well-qualified obstetric 
specialist to attend a serious obstetric complication or perform a 
major obstetric operation without consultation with a well-qualified 
specialist, preferably oue attached to the hospital staff. 

14. All interested organizations should endeavor to stimulate im- 
provements in obstetric teaching and practice. 

CONCLUSIONS 

1. It is well recognized that the vast majority of gynecologic practice 
is concerned wdth the correction of belated ill consequences of child- 
bearing. The gjTiecologist who is not in intimate contact with all 
phases of obstetrics has lost much of his perspective in operating on 
women of the childbearing period. The obstetrician who does not do 
the surgery of the lower abdomen is hardly competent to do the major 
abdominal work of obstetrics. 
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2. Adequate graduate as well as undergraduate education in obstet- 
rics is necessary to provide skilled obstetric and gynecologic care to 
women and to preA’^ent the ill consequences of childbearing. The first 
step required is- the complete unification of departments of obstetrics 
and gynecology in teaching institutions, 

3. A unified department demands that all the personnel shall teach 
and practice both the immediate and the remote care of the childbear- 
ing Avoman and shall teach both branches. 

4. Improvements in obstetric practice Avill come only from improve- 
ments in undergraduate and graduate education in obstetrics. This 
should result in a decrease in the number of maternal and early infant 
deaths and a reduction in the complications Avhich contribute to or 
cause conditions necessitating operative procedures later. 

5. Postgraduate and graduate eoui’ses in obstetrics have not been 
developed in the United States to the extent necessary to meet the 
need and demand for such teaching. 

6. Only 19 of the schools replying to the Committee’s questionnaire 
report that they gh'-e courses designed to train men as obstetric spe- 
cialists. Thirteen of these schools report that they haA^e trained 147 
men. ObAuously many of the men practicing as obstetric specialists 
have gained their experience through practice rather than formal 
graduate training. The term “obsteti'ic specialist” as used in this 
country does not ahvays indicate sioeeial preparation or qualifications 
in this field. A iieAV and better plan should provide that no man be 
designated as an "obstetric specialist” until he has proved his ability 
to so function. 

7. Only ten of the schools replying to the Committee’s questionnaire 
report that they give courses designed to train men for holding pro- 
fessorships in Class A medical schools. There are more than 1,000 
physicians engaged in teaching obstetrics and gynecology in the 
United States. Many of them have developed themselves after a more 
or less insufficient undergraduate training. 

8. Work done in a number of states has demonstrated that circuit 
or extension courses are a valuable means of bringing inspiration and 
knoAvledge to physicians avIio are distant from or unable to attend 
resident eoui-ses in the large medical centers. These courses should 
be practical and bring only tried and true facts to phj'-sicians ; fads 
should not be tolerated. 

9. The plans inaugurated by the Chicago Medical Society, and the 
Kansas City SoutliAvest Clinical Society and others appear to offer 
another practical method of supplying postgraduate instruction in 
obstetrics and to be Avorthy of emulation by other societies. 



OBSTETRIC TRAINING OP NURSES AND ATTENDANTS* 

Bt George W. Kosjiaiv, M.D., New York, N. Y. 

T his committee, in an attempt to learn liow nurses are being pre- 
pared for obstetric nursing today and wbat they really know 
about maternity care, has made a study of : 

1. The nurse's knowledge about obstetric nursing in 1930. 

2. The state regulations governing hospital schools of nursing 
where obstetric nursing is taught, including the curricula for that 
teaching. 

3. Some of the actual conditions in 1930 in a number of the schools 
of nursing where obstetric nui-sing is taught. 

4. Some of the opportunities for postgraduate work in obstetric 
nursing. 

5. The trained attendant in maternity care. 

This report therefore includes five sections, each covering one of 
these five points, followed by a summary of the recommendations and 
a conclusion. 

I. THE nurse’s knowledge OP OBSTETRIC NURSING IN 1930 
Before stud 5 ''ing the education of nurses for obstetric nursing, it is 
well to have a present-day picture of what nurses are called upon to 
do in this field, and of just how much they really know about mater- 
nity care. 

Maternity care should be the same the world over. Whether the 
mother lives in the city or the country, in a 23alaee or in a hut, she 
needs medical and nursing supervision, care, and instruction dui’ing 
pregnancy; an aseptic delivery under the direction of a skilled ob- 
stetrician; and medical and nursing supervision, care and instruction 
until after she is able to resume her regular responsibilities and to 
care for her baby. Physical surroundings and the attitude of mind 
of the patient and her family may differ, but the actual care of the 
mother should be the same. 

What part the nurse will take in this supervision, care, and in- 
struction of patients, will differ in different communities. Just what 
it will be in any given instance wall depend on the available medical 
and nursing facilities and on the division of labor between the doctor 
and the nurse. Of course, certain parts of the care must be given by 
the doctor and under no circumstances can these be delegated to the 
nurse, no matter how complete is her knowledge of obstetric nursing 
or even of midwifery. 

^ ^ 

•Report In part of Section b, Subcommittee I, on Obstetric Teaching and Education 
of Physicians, Nurses, illdwives. Social W'oricers, and Laity. 

For lack of space only the recommendations and conclusions can be printed here. 
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To learn how much nurses really know, today, about maternity care, 
this committee submitted two questions to three groups of nurses. 

The questions, chosen because they were comprehensive and avoided 
controversial differences of opinion about obstetric procedures, were : 

1. State what you consider constitutes complete care for a mother 
from the beginning of pregnancy until the baby is six weeks old. 

2. How can maternal mortality be prevented? The gi'oups of nurses 
selected were : 

1. Private duty nurses registered in 1930 for obstetric nursing in the 
93 Nurses Official Registeries. Each registrar was asked to send the 
names of ten nurses to whom the questions could be submitted. 

2. Nurses graduating from schools of nursing in 1930 and taking 
the State Board examinations in the summer months. Each Board of 
Examiners was asked to present the questions to its applicants, with 
the request that they be answered, not for credit, but as a contribu- 
tion to the work of President Hoover’s Conference. 

3. Nurses taking postgraduate courses in public health nursing in 
9 universities in 9 states, and writing examinations in the summer of 
1930. The directors of the courses presented the questions as supple- 
mentary to their examinations in much the same way as the state 
boards of examiners did to the second group. 

The first group includes nurses who had their formal education in 
obstetric nursing few or many years ago and have added to that edu- 
cation, more or less experience in obstetric nursing. 

The second group includes the nurses who have just completed 
their formal education in obstetric nursing and at the same time, 
represents the majority of nurses doing obstetric nursing in the hos- 
pitals, since most of that Avork is done by student nurses. 

The third group includes nurses who had their formal education 
in obstetric nursing few or many years ago. They have had, too, a 
certain amount of experience in obstetric nursing and that staff edu- 
cation which is given by most public health nursing organizations. 
Obviously they have more than avei’age interest in improving their 
equipment as evidenced by their enrollment in the publie health nurs- 
ing courses. Furthermore they have had also whatever obstetric nurs- 
ing instnzction is included in the theory and practice of the present 
postgraduate courses in publie health nursing. 

In all 1,622 nurses returned the ansAvers to these questions. This 
is, of course, only a sampling of the nurses doing the obstetric nursing 
throughout the country in 1930 but it can be considered representa- 
tive of the Avhole number. 

Significant Findings . — The ansAvers to the question about Avhat con- 
stitutes complete maternity care, contained no comprehensive state- 
ment of maternity care as a continuous medical and nursing service 
to mothers from the beginning of pregnancy through the puerperium 
The nurses answered .the question by listing the various items in the 
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detail of that care and supervision. The lists were incomplete in 
almost every instance. 

There seems to be no escape from the conclusion that nurses do not 
know what adequate maternity care is when, out of 1622 nurses, 
17.9 per cent mention, as an essential element of that care, a physical 
examination followed by continuous medical supervision during preg- 
nancy, 8.4 per cent mention pelvimetry, 23.7 per cent mention blood 
pressure, 66.5 per cent include any one of the elements of good per- 
sonal hygiene, 24.9 per cent mention an aseptic delivery, 8.7 per cent 
postpartum medical care and only 5 per cent postpartum nursing. 
One wonders if the ansAvers Avould haAm been any better if the ques- 
tion had asked for the details of some nursing procedures. It seems 
hardly probable Avhen these ansAvers reveal so little understanding of 
the Amlue and significance of the individual procedures in the AAdiole 
serAuce. 

The question about preventing maternal mortality Avas not an- 
SAvered at all by a discouragingly large proportion of the nurses. 
Very few of them ansAvered it in a Avay to indicate that they had any 
real knoAvledge of the causes of maternal mortality or of the means 
for reducing it. A number ansAvered it in a Avaj’’ that showed they 
had no idea Avhat tlie question meant. The ansAvers included such 
statements as “maternal mortality should not be prevented,” “by 
belief in God,” “it is noAv so Ioav that nothing more can be done 
about it,” “oh, dear, I don’t knoAV,” “by better obstetrics,” “by 
enforcing the Volstead Act,” “by birth control,” and “by the above 
care,” meaning the incomplete care that Avas outlined in the answer 
to the first question. 

And so Ave must conclude that, Avith feAv exceptions, nurses do not 
knoAv that many of the deaths of mothers in childbirth can be pre- 
vented, that obstetric nursing plays a part in that prevention or that 
the great number of those deaths in this country is a national problem 
that challenges every doctor, nurse and health Avorker AAdio comes in 
contact Avith pregnant mothers. 

It is significant that the nurses taking the postgraduate courses in 
public health nursing ansAvered the questions better than the other 
tAvo groups and that the private duty nurses did better than the new 
graduates. The best ansAvers came from the students in a postgradu- 
ate course in public health nursing AAdio had recently attended an 
institute in obstetric nursing. 

Examination questions at best are only one means of testing knoAvl- 
edge, but if Ave cannot expect nurses to be able to explain the care 
pregnant mothers need and Avhy they need it, our task of teaching 
the public is CA'en greater than Ave thought it. Furthermore Avhat the 
nurse saj's does influence many patients and their friends and Avhat 
can be Avorse than influence based on ignorance of the fundamental 
essentials of good maternity care?. Trulj’’ this is one time Avhen “a 
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they do offer additional experience and may also serve as a means of 
keeping graduate nurses in touch ivith changes and developments. 
They do not, as now organized, offer adequate educational facilities 
for the preparation of experts except as nurses with superior educa- 
tional background can capitalize the experience by self -directed study. 

>'!* ^ # 

The Committee recommended: I. That Hospital Trustees, Medical 
Boards, Superintendents and Directors of Nursing be urged to accept 
as students those graduate nurses who wish to make up for the defi- 
ciencies in their elementary instruction in obstetric nursing or to keep 
informed of changes and developments in obstetric procedures. 

n. That a suitable Committee be asked to consider also the prepa- 
ration of a curriculum for a true postgraduate course in obstetric 
nursing, and of a plan for securing at least one such course. 

V. THE TRAINED ATTENDANT IN MATERNITY CARE 

In addition to registered graduate nurses who are known to have 
had at least a specified minimum of education for obstetric nursing, 
there are many trained attendants from registered or nonregistered 
schools as well as many women, with no formal preparation but with 
varying amounts of experience and skill, giving an unknown kind of 
nursing care to maternity patients. The number of these women, 
known generally as practical nurses, who are employed, seems to indi- 
cate a need for an attendant who will stay in tlie home of the maternity 
patient and will do housework as well as nursing. Only a small part 
of the whole number of maternity patients is cared for in hospitals 
where the selection and supervision of nurses and aids or attendants 
is comparatively easy to control. 

The registration of schools for trained attendants, the licensing of 
their graduates and some form of supervision for these attendants 
seems to be necessary for the protection of patients and doctors. 

The Committee learned from the State Boards of Nurse Examiners, 
that in four states the schools for trained attendants are registered 
and that there are fourteen such schools. Questionnaires were sent 
to all these schools and were returned by nine of the fourteen. These 
questionnaires showed that none of these schools gives a sufficient 
training in maternity care to qualify their graduates to care for ma- 
ternity patients. 

There are a considerable, but impossible to determine, number of 
maternity, and other special hospitals, conducting nonregistered 
schools for trained attendants. Their graduates are probably well 
trained though there can be no assurance that even a mim'TTmTYi stand- 
ard of instruction is followed because there is no check on schools that 
are not registered. Many of these nonregistered schools have un- 
doubtedly dropped their state registration because the state require- 
ments for the registration of schools for trained attendants did not 
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take into consideration tlie maternity attendant but were framed with 
tliouglit for tke attendant for the care of chronic illness or of mental 
patients. Further study of the use of attendants would seem to he 
necessary in order to shape a minimum standard of requirements for 
their training schools. Untrained and unlicensed attendants or prac- 
tical nurses do a great deal of maternity work of an unknown quality. 
Trained in registered schools, licensed and supervised they can do a 
great deal of valuable work to supplement the work of the doctor and 
the nurse in any community program for adequate maternity care. 


The Committee recommended: I. That a special committee be 
formed to study the best way to prepare, control, employ, and super- 
vise attendants for maternity work. 

This Committee to include in its membership, obstetricians, public 
health nurses and nurse registrars Avho have worked with attendants, 
nurse superintendents of schools for trained attendants, and repre- 
sentatives from Boards of Nurse Examiners in one or more of the 
states registering schools for attendants, laymen interested in the 
community nui'sing service, and educators. 

CONCLUSION 

The hasty study that it has been possible for this committee to 
make, of the teaching of obstetric nursing, has shown that teaching 
to be inadequate and to be affected by the conditions in the schools 
of nursing which have assumed or accepted the responsibility for the 
teaching of obstetric nursing as part of the fundamental education for 
nursing. 

Improvement in the teaching of obstetric nursing is dependent 
either on correcting the conditions affecting it unfavorably in the 
schools of nursing or on devising some means for teaching obstetric 
nursing to large numbers of graduate nurses as a postgraduate sub- 
ject before they are permitted to care for maternity patients. Both 
possibilities involve work by a Committee especially interested in 
maternity care and qualified to develop methods for, and to stimulate 
the adoption of, better teaching of obstetric nursing. Such a Com- 
mittee would need funds and a full-time secretary who should be a 
nurse who knows obstetric nursing. Such a Committee should work 
closely with the National League of Nursing Education and the Com- 
mittee on the Grading of Schools of Nursing to avoid duplication of 
effort. 

It will be some time before the work of such a Committee can be 
finished. In the meantime those improvements that can be stimulated 
by an appeal from the White House Conference to all Hospital Trus- 
tees, Medical Boards, Superintendents, Directors of Nursing, Boards 
of Nurse Examiners and nurses associations should be encouraged. 



THE EDUCATION OP MIDAVIVES* 


By James R. McCobd, M.D., Atlanta, Ga. 


I NASMUCH as one of the most important factors in the health and 
protection of the child is the survival of its mother at childbirth, 
and as survival of the mother is in turn affected by the type of care 
she receives at childbirth, a complete program of child care must take 
into consideration not only the obstetric education of the physician, 
who, in this country, attends approximately 85 per cent of the births, 
but also the midwife who attends a large part of the remaining 15 
per cent. 

^ # 


It is not possible to include in this brief survey a detailed account 
of the development of regulations and midwife education, country by 
country. In general it is known that such rules governing midwives 
as existed in Europe before the nineteenth century had legal and 
religious aspects rather than medical. In Denmark the first midwife 
commission was established by law in 1714 and in the same year an 
examination for midwives was provided by law, but a system of in- 
struction for midwives was not started until 1787. Gradually the need 
for state regulation concerning education and practice came to be 
recognized, and during the nineteenth century regulations were put 
into effect in all countries of Europe except England, the latter not 
enacting such legislation until 1902. Today all countries of Europe 
have standards for midwife education, either national or provincial. 
In Germany, for example, each state has its own laws, and the same 
applies to the cantons of Switzerland. Some countries have both state 
and private schools, others have state schools only, and in others all 
schools must be approved by the state. A midwife must complete a 
course of training varying from six months to three years. In Prance, 
final examinations must be given only by the medical department of 
a university. In Denmark where the instruction is carried on as part 
of the maternity-hospital service, the midwives are taught by doctors, 
nurses, and midwives, and the teaching is under the direct supervision 
of two professors of obstetrics from the State Medical School. Por 
the most part, in European countries midwives are taught and permit- 
ted bj’- law to attend only normal cases of dehvery, but there are 
exceptions to this. In Sweden, with a scattered rural population, it 
is recognized that a midwife must be capable of acting in emergencies, 
and she is taught to perform certain obstetric operations such as man- 
ual I’emoval of the placenta, external, internal and combined version. 


.. Subcommittee I, on Obstetric Teaching and Education 
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extraction in breech presentation and the use of low forceps. In 
Denmark, in addition to the care of normal confinement, a midwife 
may act on her own responsibility in a number of complications, in- 
cluding extraction of breech presentation in a mnltipara, Yersion of 
the second twin if it lies in transverse presentation, suturing of lesser 
ruptures of perineum and use of ergot for lesser postpartum hemor- 
rhage. In both Denmark and Sweden midwives attend more than 
85 per cent of the births. 

The public control of midwives in Europe is by regulations pertain- 
ing to licenses, birth and other reports, records of work, disease noti- 
fication, requirements for calling in a physician in complicated cases 
or emergencies, punishment for malpractice or violation of the regu- 
lations, and in some places by supervisory visits. There is no pro- 
vision for inspection of midwives’ patients by physicians, except in 
cases of complications following delivery. 

In most countries of Europe the midwife in training pays a tuition 
fee for her course of instruction, but frequently this fee is very small. 
In Austria free training is provided and in Holland a certain number 
are given free training in return for their practicing in scattered 
country districts at a fixed salary. 

In order to insure the services of a trained midwife in communities 
Avhere the number of confinements is so small that the fees from pri- 
vate practice would not yield a living wage and also to provide serv- 
ices for indigents, some countries have adopted the plan of supple- 
menting the midwife’s income by a grant or salary from public funds. 

This brief summary will serve to point out some of the main points 
in the history and present status of the midwife in Europe. Now let 
us turn our attention to this country. 

The first permanent settlement in America was made in 1607, just 
seventeen years after the death of Pare and but a few more years 
after the establishment of the first school for midwives in Paris. As 
would be expected, in America under the primitive conditions of 
colonial days, midwifery did not receive the attention that it was re- 
ceiving abroad. Women in the colonies were assisted in childbirth by 
midwives, if they were available, or by women friends. It may be of 
interest to know that the wife of Dr. Samuel Puller, who landed from 
the Mayflower, was the first midAvife of the Massachusetts colony. 
While the countries of Europe Avere sloAvly but surely improving the 
standards and practice of their midAvhms the colonies gave no atten- 
tion to the matter Avith the result that ouside of a feiA’^ urban centers 
the program of midwife education and supeiwision in the United 
States did not begin until the twentieth centurj’’, and today we haA'e 
many thousand untrained Avomen acting as midAidA-es. Or to put it 
another Avay, we haA^e large groups of people in various parts of the 
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country for wliom the only attendant available for the mother at 
confinement is an untrained midwife. 

The first midwife ordinance in America was passed by New York 
City early in the eighteenth century. This ordinance dealt with the 
midwife’s civil activities rather than her care of the mother, the only 
provision in regard to the latter being that in case the midwife saw 
the mother or child in peril she should call in other midwives for 
counsel, and that she ivould not administer any medicine to produce 
miscarriage. 

The first officially recognized midwife school in America was estab- 
lished at the Bellevue Hospital in New York City in 1911. 

Most, if not all, of the state laws specifically referring to the mid- 
wife have been enacted in the last thirty years. They cover such 
items as registration, reporting of births, use of a prophylactic in the 
eyes of the newborn, educational requirements, examination and li- 
censure, and in some cases prohibitions in regard to use of drugs or 
instruments or attendance on certain types of cases without calling 
a physician. The laws also provide penalties for violation. 

In order that it might have the most recent information on the mid- 
wife situation the committee sent a questionnaire to the health de- 
partment of each state and territory and the Philippine Islands. 
The data secured from the several health departments on the num- 
ber of midwives practicing and the manner of licensing and control- 
ling them are too extended for inclusion in this concise report. 

From a study of these data it may be noted that the methods of 
licensing and controlling midwives are distinguished by their variety. 
In some states the midwives must have had a course of training in a 
recognized school of midwifery, in others they do not have to take a 
course of training, but are required to pass an examination or to 
satisfy some state or local official that they are qualified ; in still others 
they are only required to register, and some states have no laws 
regarding registration or licensure. 

The reason for this variety and the low educational requirements 
in most states is easy to understand when the opportunities for mid- 
wife training in the United States are considered. . There are but two 
schools; the first of these was established in New York City in 1911 
and is limited almost to appiicanxs who wish to practice there. The 
second school was established only a few years ago in Philadelphia. 
Realizing the uselessness of laws and regulations that require the 
midwife to have a course in a recognized school of midwifery when 
there are no schools available, many states have set up practical re- 
quirements which fit the local situation. Most of the midwives who 
have had a formal course of training providing both theoretical and prac- 
tical instruction are graduates of foreign schools. Such graduates are 
found among the white midwives; with the exception of a few nurses 
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who have had a course of midwifery training, most of the colored 
midwives are untrained. 

A very interesting educational project conducted by a private indi- 
vidual has been the work of a woman physician in Salt Lake City, 
Utah. For many years this physician has given a formal course of 
instruction to women wishing to become midwives and when she was 
in active practice the students were given practical training by ac- 
companying her to attend her own cases. Other local physicians have 
cooperated to some extent in giving this practical experience. 

Most of the State Boards of Health in states having a midwife 
problem have, in the last eight or ten years, done what they could to 
improve the situation either directly or through the county health 
departments. In the southern states, nurses, and occasionally doc- 
tors, have conducted courses for midwives in which theoretical instruc- 
tion has been given, the oldest, most ignorant, and unfit of the colored 
midwives have been eliminated from practice, and the requirements 
for a permit or license raised. Work of inspection or supervision has 
been begun or extended. In some instances, younger and better edu- 
cated women have been urged to attend the classes so that thy might 
replace some of the older and less qualified ones. The courses of in- 
struction have consisted of only a few lessons in some instances and 
in others have been more extensive. In Georgia and South Carolina 
practically every midwife in the State has had the advantage of a 
short course of lessons. In some places, however, a midwife program 
has been conducted in only a few counties. In South Carolina during 
two successive summers, one-month courses of combined practical and 
theoretical training were conducted at a hospital connected with a 
colored school. Many colored midwives took advantage of this oppor- 
tunity for a real course in midwifery brief as it was. In Kentucky a 
course in midwifery was given at a small hospital located in the 
mountain section and one class was graduated. Lack of funds pre- 
vented continuation of the course. Two national organizations which 
have assisted in this midwife educational program by lending physi- 
cians to conduct midwife classes are the American Child Health As- 
sociation and the Federal Children's Bureau. 

Many of the states where there are large numbers of white mid- 
wives have increased their supervisory work and made efforts to 
raise the qualifications for licenses. The most extensive work has been 
done in New York, New Jersey, and Pennsylvania. In all three of 
these states an applicant for a license to practice midwifery must be 
a graduate of a recognized school of midwifery or maternity hospital, 
or (New York and Pennsylvania) produce evidence that she has at- 
tended a certain number of confinements under the instruction of a 
physician. In New Jersey a postgraduate course for midwives was 
begun at the Jersey City hospital about three years ago and within 
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the last few months Cooper Hospital, Camden, has offered such a 
course. There is also a State Association of midwives which has an 
annual meeting, and a quarterly bulletin called the “Progressive 
Midwife” is issued by the State Bureau of Child Hygiene which has 
charge of the supervision of midwives. 

With the exception or two or three states, the great gap in the 
educational work has been the lack of facilities for giving the mid- 
wife practical training and experience. The two existing schools can 
accommodate only a feiv students and it is not economically possible 
for midwives from a distance to attend them. There are no schools 
available for the colored midwife, the one in greatest need of training 
and the one who serves the largest number of people. 

Another gap in the midwife program has been that many of the 
people who have sought to train and supervise the midwife have not 
had special midwifery training themselves. Much of the supervisory 
work has been concerned with birth reporting, prevention of ophthal- 
mia neonatorum, and inspection of the midwife’s home and equip- 
ment. These things are important but not sufficient. 

With regard to laws and regulations, one state frankly admits that 
local necessity makes its laws regarding the licensing of midwives 
unenforceable. The same situation probably exists in other places 
where the officials are less frank. In Massachusetts, because of an 
interpretation of the medical practice act made in a court decision, 
midwives are not legally permitted to practice, but a survey conducted 
by the State Department of Health in 1921 revealed the fact that 
several hundred births had been attended by midwives in the six 
districts covered by the survey. Obviously it is not logical to insti- 
tute a program of education and supervision for something that is 
not supposed to exist and therefore no work for the education or 
supervision of the midwife is carried on in this state. 

In the recommendations made to the committee by State Health 
Officials the need for training and supervision of midwives was par- 
ticularly emphasized. 

MATERNAL MORTALITY IN MIDWIVES ’ PRACTICE 

Any recommendations relative to the midwife problem must be 
preceded by an examination of the facts to determine the relation- 
between midwives’ practice and maternal mortality. To do this accu- 
rately it is necessary to have separate figures on the number of births 
attended by physicians, midwives, and others, and the number of 
deaths occurring in the practice of each group. Such figures are 
obtainable only from a few communities and so it has seemed worth 
while to supplement them with statistics from countries and states 
having a large number of deliveries attended by midwives. For pur- 
poses of this study an effort has been made to collect as many sta- 
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tistics as possible from those comm-anities where records have been 
kept or studies made of 'the number of maternal deaths occurring in 
midwives’ practice and to compare maternal mortality rates of coun- 
tries and states having large or small percentages of births attended 
by midwives. 

United States Compared %vith Europe. — ^In all of the countries of 
Europe, except Scotland, more than half of the births are attended 
by midwives, the number being 80 per cent and more in most of 
them. In the United States the percentage of births attended by mid- 
wives and “others” is estimated to be not over 15 per cent. Yet 
every country in Europe for which statistics are available has a lower 
maternal mortality rate than the United States except Scotland which 
surpassed the United States’ rate in 1928 by having one more death 
per 10,000 live births. The position of the United States is altered 
but little if the colored population with its extremely high maternal 
mortality rate is eliminated and figures for the white population only 
used in the comparison. In only one year since the establishment of 
the birth registration area has the maternal mortality rate for the 
white population of the United States been less than 60 per 10,000 
live births. (Table I.) 

Comparison of the States in the United States. — ^In comparing States 
with high and low percentages of births attended by midwives two 
points should be borne in mind: (1) that figures on births attended 
by midwives frequently include births attended by persons who are 
not midwives at all, such as members of the family and neighbors act- 
ing in an emergency through failure of the family to provide a doc- 
tor or the inability to secure one ; (2) that of the women who serve as 
midwives only a small number are trained in midwifery. 

In the United States birth registration area we find that in 1929 
there were 13 states with maternal mortality rates higher than 80 per 
10,000 live births. Mostly these are the southern states with their 
large colored population. These states also have a large percentage 
of births attended by so-called midAvives. While the ignorant and 
untrained colored “mammy” undoubtedly contributes her share to 
this high rate, other factors Avhich contribute to high mortality rates 
from all causes among the colored population and proportionately to 
maternal mortality are too well known for us to conclude that the 
high rates in the South are due per se to the high incidence of so- 
called midwife deliveries. In fact, statistics from three states given 
later in this report shoAV a considei’ably loAver maternal mortality 
rate among the colored Avomen attended by midwives than among 
those attended by physicians. (Table II.) 

Aside from these states Ave find that in 1929, 12 of the 46 states in 
the birth registration area had a maternal mortality rate of less than 
60 per 10,000 live births. Among these twelve we find New Jersey 
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and Maryland with 18 and 19 per cent respectively of births deliv- 
ered by midwives and others, and Oregon and Iowa both of which 
have no midwife problem. And again in looking at the States with 
rates between 60 and 70 per 10,000 live births we find Kentucky and 
Delaware where midwives attend 18 and 25 per cent respectively of 
the births, with Indiana where midwives attend 5 per cent of the births 
and Nebraska which “has no midwife problem.’' In the group of 
states with rates between 70 and 80 per 10,000 live births we have 
New Hampshire, which reports one midwife in the state, and Ver- 
mont which reports none, with Virginia which has over 4,000 mid- 
wives who attend nearly one-third of the births in the state. 

It is recognized that factors other than the attendant at birth 
affect the maternal mortality rate of a community and the above 
statistics are presented only to show that they do not point to the 
midwife as the determining factor in the high maternal mortality of 
any particular place. 

Statistics From Communities and Special Studies . — The data secured 
from health departments and other agencies on the work done by 
midwives and from studies made of maternal mortality according to 
attendant at birth give us more satisfactory ground for conclusions 
relative to the midwife’s effect on maternal mortality. In only a few 
studies have such statistics been assembled but enough material is 
available to permit of some conclusions as will be seen from the 
following : 

Pennsylvania: In Pennsylvania a program of midwife supervision 
has been carried on in three sections of the state for vaiying periods 
of time, Philadelphia, Pittsburgh, and a group of counties in the coal 
region. Statistics are given below for these three communities. 

Philadelphia; The program of midwife education and supervision 
was begun in Philadelphia in 1914 under the State Bureau of Medical 
Education. The midwives practicing there at that time were of vari- 
ous nationalities, speaking many languages and dialects. With the 
exception of a few ivomeu who were graduates of foi’eign schools, 
most of them were ignorant of any real obstetric knowledge and of 
elemental personal hygiene as well. The Biu’eau began by requiring 
all midwives to register and secure a license. At first the require- 
ments were made very lenient but were gradually increased until at 
the present time applicants for license are required to be graduates 
of an approved school of midwifery. Four midivife inspectors, phy- 
sicians with special training in obstetrics, were appointed whose du- 
ties were to instruct and supervise aU midwives. Each midwife is 
required to send to her inspector a report of each case within forty- 
eight hours after delivery, and the inspector is required to visit the 
patient within a few days after delivery. If any abnormality occurs 
during labor the midwife must call a physician. 
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Statistics on the cases attended by the midwives have been kept. 
From 1914 to September, 1930, they attended 90,926 confinements. 
Of this number 1,780 were delivered by physicians and in 1281 cases 
physicians were called in after delivery, leaving a total of 87,865 
women attended onlj’- b 3 ’- a midwife. All deaths occurring in the en- 
tire group, however, are considered here as deaths occurring in the 
midwives’ practice. There were 91,074 live births (including plural 
births) in the group of eases, and 77 maternal deaths or a rate of 8.5 
per 10,000 live births. There were 18 deaths from sepsis or a rate of 
2 per 10,000 live births. The lowest maternal mortality rate ever 
attained in the State of Pennsylvania is 61 per 10,000 live births and 
the death rate from puerperal sepsis has varied from 24 to 27 per 
10,000 live births during the last six years. In general about one- 
fourth to one-third of the deaths from sepsis follow abortions, and in 
order to eliminate this factor from the comparison we may reduce the 
state rate for sepsis bj’’ one-third, making it 16 to 18 per 10,000 live 
births diming the last six years as compared with 2 per 10,000 live 
births for the group of cases attended bj’- midwives. 

The place of delivery is of interest, only 34 deliveries taking place 
in a hospital. One hundred and twenty-four women were sent to the 
liospital after delivery but in a number of these cases this was due to 
the fact that the baby needed hospitalization rather than the mother. 

Pittsburgh ; The midwife program in Pittsburgh was begun at about 
the same time as the one in Philadelphia. The midwives are required 
to pass an examination given bj'- the Bureau of Medical Education 
and thej^ are supervised by nurses oii the staff of the City Bureau of 
Child Welfare who visit each case delivered bj'- a midwife. During 
the seven-year period from 1924 to 1929 midwives attended 7,707 
women. In 39 eases physicians were called in to make the delivery. 
There were but 4 maternal deaths in the entire group or a rate of 5 
deaths per 10,000 cases. 

Group of Ten Counties: In 1922 an intensive program of midwife 
education and supervision was begun in four counties by the Preschool 
Division of the Pennsylvania State Department of Health. This work 
was later extended to and is now being carried on in ten counties. 
The midwives are instructed in class groups and visited in their homes 
by physicians on the staff of the Preschool Division. State nurses in 
these counties visit all women who are attended by midwives and the 
doctoi’s investigate deaths of mothers or young infants that occur in 
the midwives’ practice. Statistics have been kept and all deaths oc- 
curring among patients attended at anj’’ time bj’’ a midwife have been 
charged against the midwives’ practice even though the case may 
have been taken over and the delivery conducted bj'" a physician. 
There have been 30,364 confinements attended by midwives in this 
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group of counties from 1925 to 1929 inclusive, with 56 maternal deaths 
or a rate of 18 per 10,000 confinements. 

Neio Jersey: In a report made in 1922 by Dr. Julius Levy, Director 
of the Bureau of Child Hygiene of Newark, New Jersey, and Con- 
sultant to the State Bureau of Child Hygiene, he gave statistics for 
that city for the five-year period 1916-1921 showing that the maternal 
mortality rate per 1000 live births among cases delivered by midwives 
had varied from 1.0 to 2.2 during the five years, while that for doc- 
tors in px'ivate and hospital practice had ranged from 6.0 to 8.7 

In the annual report of the New Jersey Bureau of Child Hygiene 
for 1928 some figures are given on the number of maternal deaths 
occurring in the midwives’ practice. These figures show that of 400 
puerperal deaths occurring in the state in that year, midwives were 
in attendance in only 17 instances or 4 per cent of the total. However, 
they attended 18 per cent of the births occurring in New Jersey in 
1928. The midwives of New Jersey are probably the best trained and 
most highly organized state group in the country. 

Maryland: In a study of maternal deaths in the State of Maryland, 
exclusive of the city of Baltimox'e for the three yeai’s 1927-1929 infor- 
mation concerning each case was secured by a physician who person- 
ally interviewed the person who had been in attendance on the case. 
There were 241 maternal deaths in the three years, 65 of which were 
associated with an interruption of pregnancy before the seventh 
month, leaving 176 deaths taking place after seven months’ gestation. 
Of the 176 cases only 8 deaths had been attended bj’' a midxvife alone. 
There were 23 cases where there had been no attendant, an atteixd- 
ant other than a midwife, or where a physician had followed a mid- 
wife or other attendant. In 145 or more than four-fifths of the cases 
a physician had had entire charge. 

States IncUided in Children’s Bureau’s Maternal Mortality Study . — 
In a study of maternal mortality made in 13 States in 1927 and iix the 
same states and two others in 1928, by the Federal Children’s Bureau 
in cooperation with State Boards of Health and at the request of 
State Medical Societies, data were secured relative to the attendant 
at birth. Preliminary figures on this subject have been made avail- 
able to the committee. 

In order to eliminate the factor of abortions which figure largely in 
physicians’ practice, only those deaths folloxving gestation of seven 
months or over are included in Tables III and IV. Prom one of these 
it will be seen that out of 4903 women dying after seven months’ ges- 
tation or over, for whom the attendant at bix’th was reported, only 
11 per cent were attended by midwives. All eases in which the mid- 
wife was in attendance regardless of whether she was followed by a 
physician or intern are included in this figure. 
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848 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


n 

Id 

o 

§ 


IrHrHrHO ICO IrH^O 

to iH I (I 




tHCvIOtDt-tOOOCOt-< 0 «OtOt^t *0 
Tj<COCqoa <NJTHri CO 03 

03 


iH»-»C3r-iC3TM IrH ICOt-lrHOClrM \ r~i 


03 to to OJ 


C0C310t0c0C0OrHt0rf<O03 03*^C003 
lOOt^OOt^COOCiOCiCOC^OCitOOiC^ 


^ P 


tt 


Ui 

gg 

a 

a < 


o 

&H 


CO 03 iH 03 CO 


lOC3CiCOCiCOC^03ir5COtOOOr-H03t*-TH 

toomcqo^c^cot-oococoocoiOrH 

Ot 003 C 003 W 03 iH r -\ rHCOrS*^ 


'^’«^< 03 U:iC 0 rS 03 C 3 lOQM ! lTj 4 rHC 3 


COt^tOOOOlOrH ! 03 03 
Ci CO 03 03 r-» I 


00 03 


l>OC 3 rH'ijlT-lCOT-i 
03 r-i 


IC i~l I— I tH t— i 


t>-u:>tOOJOCOrH 03 
IQ to ^ iH tH 

CO 1-1 


lO CO r -1 1-1 CO 03 to 
CO 


TH-i<M<tO 03 03 lOC 0 
1— 1 03 1 — i 1 — I 


IfD »H t-H 


CO 03 CO 
03 


0 01C3C50COtOtO 
lO O T-l to CO iH 1 -J 
lO 03 


< 

O 

£i 


O rH tH 


rH Tt< CO 
to tH 


COCOlOrj1(MC>^C5COir3^tOOtOOOlO 
OC 0003 lOOCOCib-OCOOiT-^tOtO'^^^ 
O CO CO 03 CO rH iH rH rH lO r -1 


»:7 

O 

b * 


lOOOOOlOO-riHOC^tOOtOCOtOOr-< 
tO»Oi- 403 lOOCOOt^OCiC 5 iHtOtOlO 
iC^CO COrJ 403 COC 003 rHr-l 
tjT 


O 


< 

b * 

Cfl 






C3 

I o g 

^ q ^c 5 ^ - 


' c 3 

ao 


q § oia Sp g g dfcl 

g'^ia.s 


fl d 

« B « 

P q fcxi 


.;-i ® 

M'S M’S ^ 

c? o - 


■= 5 H . 2 .5 -s 5 s -u 2 2 .S « -S 


^Less than 1 per cent. 
“Figures for 1928 only. 



Table IV. Mortality Among Mothers After Seven Months or More Gestation, by Attendant at Birth in States Included in the 
Children’s Bureau Study Reporting Ten Per Cent or More of Births Attended by Midwives, 1927-19281 


MC CORD : THE EDUCATION OP MIDWIVES 



rJ 1 lOlO» 0 '^CO<MCOC<lC<J 


CO 1 IC 00 to C5 
CO 1 


S 

a s 

S 5 z; 
^ o 
o 


CiOqTtlOOtOOIOlCCOrHOqt'-'^COiHCiN 
t>OCO«OCOCOiHi-lTH»-t i-l 
^ 05 ri tH rH 


>< 

« M 

O > 

li 

o S 

^ a 


COtOfHlOCOCQOOOOOOCQCOOOlCiCO 
t^t-COOCOIOCOtOb-tOt^CaOqCiOOCDi-l 
Cr^rS COt>-b«i-fOClCOCOl>Or}<lOOO 0^*0 t>* 
\cS <S G CO Oi CO CO rf' tH CO c> qS^ 


Oi CO CO rH 



<OrHOiOC 5 COCOlOC 5 IOCOlOrHOtOt^O 
ht<tOT*l'^COcOCOtO’^COtOCOCOlCrtHCOiH 
I tH rH 


OlOCQCOClOO'H^'COilOlOOOJCO’^ 
OOOTHCvIOlOlCrHt>COCit>.01tOTjHrH 
tOC0C<IC005rH rH COOlrH 


P 3 


ess 


|OCOlOOOC505lOCOl>-t«-OlOOOCOCOeOO 
CO’S^<oarHrHr^tDT^^OtOCOr^CJ^HtDOOCO 
O^Oq^t^Cv^O^OO tC^rH^CO^tO CJ CO 

|i>rc^co'ir3'^Tirio'cri>rT-rirrt>rco'co'ocri>r<^ 

oaOt^rHOlO'^ 0305 03 03 t>tOrH 

‘cO rH 


t 

CO 


C^ c 3 < 

« E; 

o S 


» u 

J ^ , 
! ^ ' 
‘O. 


o o 


ttJ 

_OO 03 OO OO 

*2 O -rt *2 O c* *2 o 
_0 M ^ O ^ ^ O 

Po.SPo 

to 

.t 5 

n 



’Source: Live births from correspondence with states. Deaths from Children's Bureau study. 
'Includes deaths of women attended by mldwlves alone and by mldwives followed by physician. 
'Includes mldwlves and others. 

Uncludcs four births for which color was unknown. 
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Table IV, giying tbe mortality rates according to the attendant at 
birtb for tbe mothers wbo died in tbe four states included in tbe 
study in wbicb midwives attended 10 per cent or more of tbe birtbs, 
shows lower rates for the midwives in two of tbe states and lower 
rates for tbe physicians in two. In tbe three states for which it was 
possible to compute rates separately for white and colored wpmen, 
tbe mortality for colored women Avas loAvest for tbe cases attended 
by midivives. In considering tbe figures for these four states it should 
be borne in mind that Avitb feAv exceptions tbe so-called midwives are 
untrained women, and that therefore tbe figures are not- so valuable 
as a basis of conclusions as are the ones from Pennsylvania and New 
Jersey. 

Tbe above statistics sboiv very favorable maternal mortality rates 
in the practice of midAvives in general, and remarkably Ioav rates for 
tbe mothers attended by trained and supervised midAvives. 

NEED FOR jMIDAVTVES IN THE UNITED STATES 

The question next arises, is there a need or demand for midudves 
in the United States? In ansAver to this the committee found that as 
nearly as can be estimated there are approximately 47,000 Avomen in 
this country avIio at least act in the capacity of midAvives; only a 
small proportion of them are trained women; some of them attend 
only tAVO or three cases a year, but others have a large practice. Al- 
together, nearly 15 per cent of the births in the United States are 
attended by midAviA'’es and others not physicians. By states, the per- 
centage of births attended by midwives varies from none in some 
states to between 40 and 50 per cent in others. In general the states 
Avith the highest percentage of midwife deliveries are the southern 
states with their large colored population. For the most part, the 
midwives Avho serve the colored population are untrained Avomen. 
These people have to use untrained midwh'^es because trained ones 
are not available and doctors cannot be afforded even if they are 
aAmilable. The colored midAvives have shoAvn themseh'es eager and 
AAdlling to aAmil themselves of such educational advantages as have 
been offered to them in the way of theoretical class instruction by 
State Boards of Health. 

The problem is not confined entirely to the colored population: in 
many states midudves attend large numbers of Avhite Aimmen at con- 
finement. The reasons for this vary. Custom, sparseness of the popu- 
lation and scarcity of physicians in some states, and economic con- 
ditions all play a part. As one State Health Officer in a sparsely 
settled southAvestem state said in speaking of the situation in his 
state: “We must accept the midAvife and attempt gradually to im- 
prove her practice. FeAvness of physicians and distance people IB'e 
from them make it impossible for a large part of the population to 
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employ them, because (1) they are not to be had at any price, and 
(2) because people cannot pay the fees, A trip of 100 miles at a dollar 
a mile plus regular obstetric fee would consume more than the entire 
cash income of a family for a year in many cases. The midwife 
in this state is an institution dating from prehistoric times. Any 
attempt to curtail her activities arouses a storm of protest from the 
Spanish-speaking population which comprises about one-half of the 
total,” 

CONCLUSIONS AND RECOMMENDATIONS 

After considering all the data which have been collected in this 
study and paying particular attention to the needs in certain sections 
of the country the committee has the following recommendations to 
make : 

1. The ultimate solution of the problem of good obstetrics lies not 
in the midwife but in developing a sufficient number of doctors who 
are well trained in the fundamental principles of obstetrics. The 
development of such doctors is a direct responsibility of the medical 
schools. 

2. At the present time the midwife is a necessity; she cannot be 
eliminated in some sections, and every elfort should be made by the 
profession to improve her as rapidly as possible. This improvement 
should be brought about by local effort. Inasmuch as the midwifery 
need seems greatest in those states where the economic status is low, 
aid is needed and would hasten the relief of present conditions, 

3. Recognized institutions for the training of midwives, which 
would assure preliminary education and proper training must be 
established if present conditions are to be permanently improved. 
The establishment of such institutions is a local and not a state 
responsibility. They should be located in sections needing the serv- 
ices of midwives and where they Avill not conflict with the obstetric 
teaching work of medical schools. It is felt that midwives trained in 
or near their own communities will be more likelj’’ to stay in those 
communities where their services are needed. 

4. Inasmuch as the need for midivives seems greatest in those com- 
munities having a large colored population, it would seem wise to 
establish institutions for the proper training of colored midwives in 
the South where a wealth of contimllable clinical material is available. 

5. There should be provision for postgraduate courses for keeping 
midwives up-to-date. 

6. The committee commends the good work that has been done in 
recent years by many State Boards of Health and feels that such work 
should be continued under the same supervision. 

7. The committee appeals to the individual State Boards of Health 
to develop standards for midwife education, supervision, and control. 
Such standards would regulate the requirements for licensure and 
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insure adequate supervision by obstetricians, qualified midwives, and 
public health nurses with midwifery training. These problems are 
local and can best be solved by local administration. 

8. It is suggested that midwifery training would offer the colored 
trained nurse a larger field of activity. 


MATERNAL AND EARLY INFANT CARE* 

By John Osborn Polak, M.D., Brooklyn, N. Y. 

(Professor of Obstetrics and Gynecology of the Long Island College Hospital and 

Medical School) 

A fter a year’s survey of the conditions existing in the registra- 
. tion areas of the United States and a review of the maternal 
and fetal mortalities, your committee is convinced that obstetrics as 
practiced by the rank and file of doctors, is of very mediocre quality. 
In the United States there is no nation-wide system of midwifery as 
is found in some European countries where a large percentage of the 
normal deliveries are conducted by carefully trained midwives work- 
ing with or under the supervision of thoroughly trained obstetric 
specialists. The bulk of the deliveries in our country are done by the 
general practitioner and in some localities by the midwife, both of 
whom in most instances are inadequately trained. 

The committee investigated maternal and fetal mortality in hos- 
pitals and private institutions for maternity care, as compared with 
deliveries in the home. Our study shows that during the past ten years 
there has heen a gradual hut consistent increase in the number of women 
entering the hospitals for their confinement. This applies to both urban 
and rural districts. More and more women who are nonresidents ap- 
ply for care and delivery in urban institutions, likewise, many cases 
of dystocia occurring in the rural districts are transferred to city 
hospitals for delivery. 

Prior to 1915, there were relatively few institutions which were 
properly staffed or equipped to take care of maternity cases, and only 
a negligible number offered any form of prenatal service or gave ante- 
partum advice. At the present time prenatal clinics are being con- 
ducted by Health Bureaus; Red Cross Chapters; Maternity Centers; 
"Welfare Societies and District Nurse Associations, many times with- 
out regard to the importance of trained personnel or consecutive ob- 
stetric attendance. 

Your committee attempted to ascertain the difference in the mor- 
tality rates between white and negro women and the causes for this 
difference. According to the report of the Census Bureau, of the 
United States Department of Commerce, the maternal mortality rate 
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in tlie birth, registration areas in states having more than 2000 col- 
ored births annually for the years 1915 to 1928 inclusive, among the 
whites was 65.25 per 10,000 live births ; while the rate among negroes 
was 116.58 per 10,000 live births. In certain states as Alabama, Ar- 
kansas, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, 
New York, Oklahoma, South Carolina, Tennessee, Virginia, and West 
Virginia, the mortality among the colored due to pregnancy and child- 
birth was twice that among the whites. It is evident therefore that 
the negro population presents a definite obstetric problem. The ne- 
groes are poorly housed and poorly fed, have had fewer educational 
advantages; the incidence of rachitis and syphilis is many times 
greater than is found in the white woman, and gonorrheal infection 
among the blacks, particularly in the urban districts, is more preva- 
lent. These factors contribute to difficult labor, puerperal infection, 
prematurity, and stillbirths, making both the maternal and fetal mor- 
tality rates higher. 

Our third problem was to ascertain what proportion of births oc- 
curred in hospitals, what provisions were offered by hospitals for the 
segregation of maternity cases, and whether this segregation was done 
by the allocation of special wards, floors or pavilions. This data has 
been difficult to collect. Few of the State Bureaus have any informa- 
tion to give on these subjects. Your chairman instituted correspond- 
ence with a number of hospitals throughout the country and the 
replies show that segregation and special personnel is the rule. 

In connection with this part of our study we made an effort to learn 
if there was any difference in the maternal mortality rate in special 
hospitals staffed by a trained personnel as contrasted with that in 
general hospitals which take maternity cases and segregate them in 
special wards. It ivas impossible to obtain sufficient statistical data 
bearing on this subject to draw definite conclusions, however, the 
mortality rates at the Chicago Lying-In; the Methodist Episcopal 
Maternity, Brooklyn; the New York Lying-In and the Boston Lying- 
In, all of which include an outpatient service, are lower than the 
general mortality rate of the locality and of the general hospital. 
Likewise, it is shown that cases attended by specially trained person- 
nel show both a lower morbidity and mortality rate than those at- 
tended by the general practitioner in a hospital or in a home. 

Our fourth pi’oblem was study of the provisions offered for prenatal 
care and antepartum instruction and the effect which such care has 
had upon maternal and fetal mortalities. It is only during the last 
fifteen years that any concerted effort has hecn- made to develop hy 
women a demand for antepartum care and hotter obstetric service and 
to educate the physician to give this service. 'Widespread propaganda 
for prenatal instruction is doing much to better the condition of the 
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prospective motlier and give tlie unborn child a better chance. Odd 
as it may seem, notivithstanding this advance in preventive medicine, 
just as many women die of sepsis; a few less from toxemia and con- 
vulsions, but actually more from operative delivery, shock and hemor- 
rhage, all of which demonstrates that prenatal care, no matter how 
thorough, is but a link in the obstetric chain which is broken bj’’ 
faulty or careless methods of delivery. 

The United States is not alone in its high maternal and fetal mor- 
tality; England and “Wales have the same problem. The recent pub- 
lication of the report for the Ministry of Health by Janet Campbell, 
focused attention on the risk to life which attends childbirth. She 
shows that the mortality in England and Wales, is not only absolutely 
high, but is relatively high when compared with the rate of many 
other European countries. The analysis as to the causes of death 
serves to show that the majority of fatal cases could be controlled by 
preventive methods. This is a striking illustration of the necessity of 
better prenatal and intranatal care. In England and Wales, taking 
the group of married women during the reproductive age (fifteen to 
forty-five, there were 22,256 deaths of which number 3,456 were due 
to some accident or diseases of childbearing, in other words, more 
than one-seventh of the total death rate in this period of woman’s 
life was attributable to causes directly or indirectly due to child- 
birth. Furthermore, it must be remembered that for every woman 
who actually loses her life in labor, there are four or five whose health 
is permanently impaired by the effects of a difficult labor. 

During the last fifty years the female death rate from all causes 
has been considerably lowered by preventive medicine. On the other 
hand, in striking contrast the mortality from conditions incident to 
pregnancy and childbirth in England, Wales and the United States 
has shown very little decline a/nd the mortality from sepsis has re- 
mained stationary for the past fifteen years. Deaths due to other ma- 
ternal causes have also shown an increase, but with it all, there is a 
marked reduction in the infant mortality rate. Another observation 
which applies alike to England and Wales is, that the maternal mor- 
tality rate from all causes is highest in the rural areas, in contrast the 
rural rate in registration areas in the United States is akoays lower. 
These statements may be explained by the fact that there is relatively 
less puerperal fever in the rural districts than there are disasters 
from other accidents of labor. Again, as might be expected, noninter- 
ference with labor would operate in reducing the amount of sepsis 
but would oftentimes prevent timely aid in cases of mechanical difii- 
culty. 

In New’ York State the gain wdiich has been made by prenatal care, 
antenatal propaganda, better, cleaner and more conservative obstet- 
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rics in the rural districts, is offset in the hospitals of the urban areas 
by a great increase in operative deliveries and the complications which 
follow. 

Our final effort included an investigation as to the number of 
women delivered by midivives and how these midwives were trained, 
licensed and controlled, for it was apparent to our committee from 
all of the reports to which we have had access, that the midwife is 
and laiU continue to be a factor in any national plan of organized ob- 
stetric care which we may suggest or adopt. 


PRESENT STATUS OP OBSTETRICS IN THE UNITED STATES 

1. Provisions for prenatal care 

2. Provisions for delivery 

(a) In hospitals 

(b) .Iu the home 

3. Nursing facilities and follow-up 

1. Prenatal Care . — It is conceded to be the right of every prospec- 
tive mother to have prenatal care for herself and for her unborn child. 
If we accept the standards of the Obsteti'ic Advisory Committee of 
the New York Obstetrical Society and Children’s Bureau, we find that 
few clinics offer complete antenatal care and instnietion. By minimum 
Grade A care, it is understood that the woman has supervision by 
either a private physician or a maternity clinic from the fifth month 
on through the ninth. This attention should include periodic blood- 
pressure readings, monthly and later weekly estimation of the urinary 
output, uranalysis, monthly and Aveekly Aveight records and a com- 
plete physical examination including the teeth, tonsils, thyroid, lungs, 
breasts, heart, abdomen, pelvis, and extremities, as Avell as pelvic 
mensuration and abdominal palpation to determine the size and the 
position of the fetus. 

Our investigation shoAvs that there are numerous health agencies 
conducted by Bureaus of Child Hygiene; Welfare Societies; the Bed 
Cross; Maternity Centers and religious organizations Avhich are not 
properly staffed. Their personnel lack trained medical skill, conse- 
quently these clinics fall short in the type of antenatal care given. 
Heart lesions are missed or misinterpreted, anemias are overlooked, 
blood Wassermanns and blood chemistry are not taken; rapid in- 
crease in Aveight is not appreciated and the significance of mouth 
hygiene is neither taught nor practiced in the majority of clinics 
Avhich claim to give antepartum instruction. NotAvithstanding these 
YQvy evident and serious omissions, it must be admitted that some 
good has come from educating the Avoman in diet, in the hygiene of 
Pregnancy and the importance of haA'ing medical adA^ice early in 
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pregnancy. Most women have learned tlie advantages of emptying 
tile intestinal tract, the value of increased elimination by the copi- 
ous ingestion of water, the importance of urinary examinations, blood- 
pressure readings; the dangers of vaginal bleeding, headache and 
edema, all of this knowledge has definitely lowered the incidence of 
eclamptic convulsions and to a considerable extent has forewarned 
the attendant of impending toxemia. Prenatal care has not dimin- 
ished the incidence of toxemia, but it has prevented the toxemia from 
becoming a serious factor and has saved a large number of women 
and their babies by appropriate treatment and the prophylactic in- 
terruption of pregnancy. 

Most of the large city hospitals both general and special which 
admit maternity eases have attached prenatal clinics from which their 
booked cases are admitted. Study of the statistical results of such 
clinics where the attention is consecutive, is in striking contrast with 
the results obtained in clinics where there is no control of the disposi- 
tion of the patient during labor. 

In the study which is being conducted by a special committee of 
the New Tork Academy of Medicine to investigate the circumstances 
of each puerperal death in the City of New York during a three-year 
period, it has been found that about 10 per cent of the fatal cases 
have had what is classed as Grade A care. In these groups the mortal- 
ities can be charged to poor obstetrics and poor obstetric judgment, 
not to a fault in the prenatal care, but indirectly to the lack of con- 
secutive attendance. 

In answer to a questionnaire sent to 1104 Health Centers, 543 
stated that they were giving prenatal care. Forty-four gave only 
home visits. In 26 of these clinics, prenatal instruction was given 
by a physician, or a physician and nurse, or a physician and social 
worker. Among the 587 replying to the questionnaire, 231 held gen- 
eral conferences conducted by a physician ; 162 conferences were con- 
ducted by the nurse. The majority of expectant mothers made their 
first visit between the fifth and seventh month of pregnancy. A com- 
plete physical examination was made in 300 and 280 had pelvic meas- 
urements recorded. All of the women applying had the urine an- 
alyzed and blood pressures taken at least three times and in a few 
instances as many as eight. Blood Wassermanns were done in 347 
clinics and omitted in 191 clinics. Home visits were made by a nurse 
or a nurse and a social worker, a nurse and student, or a nurse and 
physician in 498 of the localities cared for by these clinics; while 
postpartum visits after six or eight weeks were made in 309 clinics. 
In answer to the inquiry, “Are prenatal services given to only those 
who are unable to employ a private physician?”; out of the total 587 
replies, 233 answered YES and 289 NO, the remaining 65 did not 
report on this question. The woman received instruction concerning 
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nutrition in 503 of the clinics reporting. It is evident from the an- 
swers to this questionnaire that there is a concerted effort to instruct 
women in the hygiene of pi'egnancy, routine urinaiy examination, 
blood-pressure readings, the importance of blood Wassermann test 
and a complete examination by a physician. Less than 10 per cent 
of these agencies make any attempt to provide consecutive care at 
delivery and about half follow up the ease with postpartum visits. 

What may be accomplished in the conscientious management of 
the maternity patient through the cooperation between doctors, 
nurses, and associated hospitals during the prenatal, inti-anatal and 
postnatal periods, is well illustrated in the report of the Visiting 
Nurse Association of Minneapolis for 1929 : 4,395 cases were studied, 
55 per cent of the deliveries occurred in the home; 45 per cent were 
delivered in hospitals by physicians. Of those eases delivered in the 
home, 53 were attended by physicians or students, under the direction 
of a physician, and hut 2 per cent were cared for by midwives. A 
visiting nurse was present in 26 per cent of the eases attended by 
physicians and of the total, 75 per cent received prenatal care from 
the Visiting Nurse Association. Fifty-one per cent received both 
prenatal and postnatal care. 

Comparing the maternal death rates in this study with the mortal- 
ity death rate in the City of Minneapolis, the accomplishment is most 
striking. 

In Minneapolis the total births during the years 1925, 1926, 1927, 
1928, were 36,940. The maternal deaths were 216 or 5.8 per 1000 
births, of which only 140 were over five months gestation, giving a 
maternal death rate of 3.7 per thousand births. Contrasted with this 
in the 4,113 births having service by the Visiting Nurse Association, 
physician and midwife, as stated above, there were but 9 maternal 
deaths, a rate of 2.2 per 1000 hwtJis. The stillbirth rate also shows the 
advantage of antenatal care with a nurse and physician cooperating, 
being 36.7 per 1000 for the city as a whole, and 33.8 per 1000 for the 
4,113 cases having visiting nurse and medical supervision. 

The deduction from this study is that the earlier the discovery of 
complications in pregnancy the better chance the physician has to 
make proper plans for delivery. Cooperation between the nurse and 
the doctor in home care gives excellent results. 

That prenatal care saves hahies cannot he questioned, and that ii 
reduces the number of infant deaths in the first month, also must he 
accepted. In support of this statement, comparison of the infant death 
rate in the first month based on figures also taken from the Bureau 
of Vital Statistics, City of hlinneapolis, and the record of the Visiting 
Nurse Association, shows that in 1925, 1926, 1927, and 1928, the rate 
for infants under one month in Minneapolis was 37.3 per 1000 live 
births; under one week 25.9; under one day 19.5, as compared with 
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visiting nurse cases in wMvIi prenatal care tvas given, the infant death 
rate ^mder one month was 17.4; under one week 10.8; under one day 6.2. 

Causes of Maternal Mortality. — ^Llore primiparae than mnltiparae 
in the United States die during pregnancy and childbirth. Septic 
poisoning, toxemia, and hemorrhage (antepartum and postpartum) 
are responsible for 66 per cent of these deaths. In addition to these 
recorded causes it may he assumed that a certain proportion signed 
out as embolism or intestinal obstruction, may he added to the septic 
group, and a number of those deaths attributed to shock and myo- 
cardial failure are indirectly due to hemorrhage. All of our stud- 
ies show that there is an increased incidence of operative deliveries 
in primiparous births, these subject the woman to tissue trauma, 
blood loss and infection, a combination which few women can com- 
bat. Furthermore, toxemia is actually more common in primiparae 
than in multiparae and, therefore, adds its toll to the grand total. 

The method of delivery has an important bearing on mortality 
rates. This is well illustrated in a study of 370 primiparous deaths 
in Massachusetts, analj’-zed by the State Board of Health. Of this 
number 101 were due to sepsis and 99 to toxemia. The sudden deaths 
from embolism, shock and heart trouble, 78 in all, make up the next 
group, while hemorrhage is credited with 23. Among these 370 deaths, 
116 followed cesarean sections, 106 had been delivered %oith forceps, and 
11 u'ere breech extractions, a total of 233 operative deliveries. Two 
hundred and twenty of the babies lived, 88 were stillborn, and 53 died 
immediately after birth; 103 were premature. Rather a shocking 
mortality with very few babies to show for it. 

This and similar reports from New York, St. Louis, Cleveland, Bal- 
timore, and Philadelphia show that surgical and manual delivery is 
taking a heavy toll, particularly when these mortality rates are com- 
pared with thousands of cases which have had complete consecutive 
antepartum and intrapartum care delivered by in- and out-patient 
maternity services where more attention is paid to genital asepsis and 
the physiologic mechanism of labor. 

The mortality rates in the United States do not compare favorably 
with those of Scandinavia, Germany, or Italy, where the trained mid- 
wife is a part of the government organization. Rates from 2.3 to 3.6 
per 1000 live births make our average of 6.5 look culpable. We who 
are spending millions of dollars in preventive medicine can learn 
much from Denmark and Sweden in the care of the maternity patient 
and her baby. 

California, New York, Kentucky and North Carolina are doing pio- 
neer work for bettering these conditions. California has its prenatal 
and maternity care well organized and the woman well educated as to 
the value of hospitalization at the time of her delivery. Of the 
81,498 births recorded in 1929, 40,060 were confined in maternity hos- 
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pitals, 2792 in. maternity homes, making a total of 52.80 per cent of 
the maternity cases which were hospitalized. The mortality rate per 
1000 for hospital deliveries was 5.38 ; maternity homes per 1000 deliv- 
eries, 1.1 per cent. This is a remarkable record when it is considered 
that the hospitals and the maternity homes are “open hospitals.” 
38,64:6 women were confined at home ; 7.20 per cent of the total num- 
ber of births. The mortality rate in home deliveries was 5.3 per 1000 
and the total rate for the state was 5.22 per 1000. In California the 
maternity homes and hospitals are under State supervision and com- 
ply with rigid requirements as to equipment, cleanliness, and person- 
nel. That the importance of segregation is understood by both Lay 
and Medical Boards is shown by the fact that of the 249 hospitals 
having maternity services, 38 have separate buildings or pavilions 
and 178 are on separate floors, segregated from the main hospital. 

The record of the Maternity Center Association of New York City 
affords another example of what may be accomplished by supervision 
and education, even though many of the patients were delivered by 
general practitioners, students, and midwives.® 

The Bureau of Child Hygiene of Califoi'nia has carried on an active 
propaganda for the woman as well as for the education of the doctor. 
Prenatal care is given hy the ‘private physician who also gives the 
intranatal care. There are no free beds in California hospitals con- 
nected with the clinics except the County hospitals which have pre- 
natal clinics attached and admit patients from these clinics. This, 
therefore, is a good cross-section of what can be done by the patient 
and the physician cooperating; for only 3,070 cases out of the total 
81,498 births were delivered by midwives, this is but 3.7 per cent of 
the total births. 

Stillbirths and Neonatal Deaths continue in a high ratio. An analy- 
sis of their causes has been unsatisfactory, as relatively few autopsies 
are made, hence the* pathologic cause of death is seldom known. The 
stillbirth rates throughout the country range from 2.1 to 6.8 per cent; 
while the neonatal rates range from 1,9 to 4.1 per cent. In an analysis 
of a large series of births, the outstanding cause of infant mortality 
in babies under one month, is prematurity. The next largest number 
are credited to intranatal injury or hemorrhage. 

In New York State a study of 668 completed records of the ante- 
natal clinics which have been conducted by the Bureau of Child Hy- 
giene of the State Board of Health, show a total of 647 live births 
and 21 stillbirths, a stillbirth i-ate of 31.4 per 1000 births. This com- 
pares favorably with the stillbirtli rate of the State, exclusive of 
New York City which is 35.2 per 1000; while the neonatal rate is 30.9 
per 1000. Fifty per cent of the neonatal mortalitj* was due to the 
accidents of labor. Further analj'sis shows that a large proportion of 


•This report -was published in the December, 1930, issue of this JovniN-Ai,. 
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the premature births result from pregnancy toxemias and syphilis, 
both of Avhich may be materially reduced bj'- the early institution of 
proper treatment. 

Dental Hygiene in Prenatal Clinics. — Our study has failed to show 
except in isolated instances that there is any dental hygiene either 
practiced or taught in the prenatal clinics of this country. This ap- 
plies in fact to many of the clinics associated with the larger mater- 
nity services and medical schools. Most of the supervision and advice, 
if given at all, comes from the physician without proper consultation 
with the dentist. The chief dental lesions which occur dux’ing preg- 
nancy are : (a) an increased tendency to dental caries which is ex- 
plained by the calcium deficiency so common during pregnancy; (b) 
and an increased tendency to gingivitis. At no period in the woman’s 
life is dental care so necessary. All dental operations which are indi- 
cated should be carried out except those which require prolonged general 
anesthesia. Ordinarj^ extractions have little if any effect upon preg- 
nancy and should be done when necessary. Gum infection should be 
treated, as focal infection is a constant producer of toxins, and it has 
been shown that some toxemias are dependent upon suppurative foci. 
A suitable tooth-building diet high in ealcium content is of great 
value. Finally, there should be a closer cooperation between the 
physician and the dentist in the management of the mouth and teeth 
of the pregnant woman. 

Another subject into which we have made inquiry is the disposi- 
tion of the postpartum case after leaxang the hospital; the opportu- 
nities offered unmarried mothers or deserted wives to care for their 
babies; what agencies assist in their rehabilitation, and also what 
facilities are available for mothers and babies who are syphilitic or 
have gonorrhea. To determine the answer to these questions, 1295 
questionnaires were sent to hospitals, maternity homes and nurseries 
(a copy of which is appended to this report). To these, we received 
542 returns which on analysis show that but 177 institutions have 
Social Service Departments, 208 give prenatal care to homeless women, 
369 simply offer care for the delivery and 164 attempt through their 
Social Service Departments to find work for the unmarried mothers 
and the deserted wives and to assist in their rehabilitation. Alto- 
gether, 219 have the cooperation of other agencies to carry on this 
work, but only 116 have facilities for the care of babies while the 
mothers are earning a living. Two hundred and fifty-four institutions 
do nothing for either the mother or the baby after the first ten or 
twelve days of the puerperal period. Forty-five teach mothers house- 
work, sewing, laundry, practical and child nursing, and 2 offer com- 
mercial courses which may serve as a means to the woman’s support. 
The University of IMichigaii Matei’uitj’’ Hospital, alone, has facilities 
for the homeless mother both before and after her delivery. Even less 
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facilities are offered to tlie sypliilitic motlier or tlie woman who is 
suffering from acute gonorrliea. It is the rule to refer these patients 
to the venereal clinic and have them treated there. Some of the large 
hospitals, notably the Cook County Hospital, the Long Island Col- 
lege Hospital, the Philadelphia Lying-In and the Boston Lying-In, 
have antisyphilitic clinics for the babies. In Chicago, Miss Prentice, 
Director of the Social Service Department of the Cook County Hos- 
pital, states: “There are no facilities for mothers and babies who 
have gonorrhea with but one exception, the Salvation Army Home 
where they have five beds for such cases, but they prefer to take those 
cases before delivery and carry them through their confinement. “ 

Nursing facilities and Follow-Vp. — ^The nursing facilities offered for 
the care of maternity eases are : 

(1) The specially trained graduate 

(2) The ti’ained nurse 

(3) The practical monthly nurse 

(4r) The trained nurse midwife 

(5) Midwives graduated from foreign schools and a few 
from our own schools of midwifeiy 

(6) The friendly neighbor. 

The State Bureaus of Child Hygiene and Maternity Care in many 
states offer some nursing facilities, though in most instances this work 
is one of education, not bedside nursing. As a whole the nursing 
of maternity cases has not been developed and is inadequate. Like- 
wise, the Visiting Nurse Associations and Maternity Center groups in 
the large cities, offer a limited amount of maternity nursing of good 
quality but this is too thinly spread over the areas which they attempt 
to cover. In the rural districts, the County or Village Health De- 
partment usually maintain a small nursing staff, more for instruction 
than for actual nursing service. One point which our investigation 
has brought out is, that relatively feta graduate nurses practicing in 
the large cities will take care of home maternity cases on a fwenty-foxir 
hour hasis. The facilities for follow-up are lacking except in a few 
postnatal clinics which are operated in connection with some of the 
large university maternity services. No organized effort of follow-up 
has been developed in this country. 

COMMENTS 

Tim survey of this subcommittee has shown that them is no nation- 
wide program in the United States and has confii'med its belief that, 
while American obstetrics in certain urban centers is comparable to 
obstetrics practiced anywhere in the world, that as a nation our women 
are not receiving the best care. Apparently we are passing through 
a transitional period from surgical radicalism with its heavy toll to 
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physiologic conseryatism, where by careful antepartuin stud}’"; iii- 
structiou in the hygiene of pregmancy; the intelligent interpretation 
of the laboratory findings in the toxemias; a broader knowledge of 
the physiologic mechanism of labor and the employment of strict sur- 
gical asepsis at delivery, maternal mortality will be reduced. To 
achieve this result the present standard of inadequate and casual 
prenatal work must be raised by the organization of prenatal clinics 
which are staffed by a trained personnel. It will not be difficult to 
do this in our larger cities in the clinics connected with the large uni- 
versity hospitals which are well endowed; hut giving adequate pre- 
natal attention in the sparsely populated districts will ahvays he a 
difficult proposition until the State, the physician and the patient ap- 
preciate the advantages and accept their individual responsihilities. 
The small rural hospital which is the medical center of the community, 
could Avell establish both a free and a pay clinic for the instruction 
of the prospective mother. Each one of these institutions covers 
considerable territory and their facilities in this daj’" of the automo- 
bile can be utilized without difficulty. Furthermore, all of these hos- 
pitals are open hospitals, and the physician who gives the care could 
have access not only to the records bnt to the hospital facilities. 
Only consecutive and intelligent rational obstetrics at the time of de- 
livery followed hy postnatal observation for a period of two months 
after childbirth, loill ever raise our obstetrics to proper standards. 
Mothers’ classes for antenatal instruction could be conducted in these 
centers and in this way the public would obtain a better knowledge 
of its responsibilities to the woman at childbirth. The laboi'atory 
equipment of these small hospitals could be used to examine the urine, 
determine the blood chemistry, and make Wassermann tests, while a 
nurse could keep the weight charts and make the blood-pressure 
readings. All of this data could be indexed and be available to the 
physician. This could be done at small cost with benefit to the hos- 
pital; (1) because it would establish a contact; (2) and would take 
away from the woman the fear of a hospital and educate her in the 
value of preventive medicine. The physician would be better trained 
because of the demand for better service by both the woman and the 
hospital. 

More opportunities for graduate training in obstetrics should be of- 
fered the general practitioner by the several university clinics. This 
training should include advanced means of diagnosis, pelvimetry, fe- 
tometry, simple laboratoiy methods and offer periods of observation 
for the study of the proper management of the several stages of labor, 
for in the last analysis, it is the general practitioner and usually a 
busy one, who will attend the majority of obstetric cases. The ten- 
dency for early interference before the passages are completely pre- 
pared could be minimized by the development of the obstetric nurse 



POLAK: MATERNAL AND EARLY INFANT CARE 


863 


A nurse having had special maternity training in the de- 
livery room, capable of observing the fetal heart, making rectal and 
abdominal examinations to determine progress ; should he attached 
to the personnel of every busy practitioner ivho cares for maternity 
cases. Surgical cleanliness and the avoidance of trauma must always 
be the watchword of every man or woman who practices obstetrics. 

Your committee is convinced that the time has come to establish a 
nation-wide obstetric program which should have the backing of the 
Federal Government, the State and Cottnty Health Departments and 
the endorsement of the national obstetric groups and welfare agencies. 
It is conceded to be the right of every prospective mother to have 
proper prenatal care. She should also be provided with the means 
and the machinery to have a safely conducted delivery. For years the 
National Government and the States have provided sanitorial treat- 
ment for the tuberculosis patient, how much more important it is to 
have a healthy child born of a healthy mother, and the woman re- 
stored to her economic value in society for the care of this and her 
other children. Surely no nation-wide project deserves greater sup- 
port. 

Any nation-wide obstetric program must plan for the care of four 
distinct groups of patients: 

1. The clinic patient who receives her care in the clinic udth its con- 
secutive prenatal, intranatal, intrapartal and postpartal services ; 
completely organized with a medical, dental, nursing and social serv- 
ice personnel. This group is already well taken care of in the larger 
cities by the maternity hospitals and the general hospitals with com- 
pletely organized maternity services. Thirty-eight of our medical 
schools carry on prenatal clinics in connection ivith their maternity 
services and thirty-three have already established postpartum clinics 
for the follow-up of these patients after they are discharged from the 
hospital; for the study of involution changes; the correction of dis- 
placements and the management of late infections. 

2. The Rural Groiop. — This group lives in the rural communities of 
the sparsely settled districts and includes the large negro population 
of the South and the Southwest where no adequate care of any type 
is given to the lying-in woman. In his group the State Board of 
Health through its Children's Bureau and the County Health Officers, 
must cooperate in the maternity program. A survey of the country 
shows that there are comparatively few districts in which there are 
no rural hospitals. Your committee believes that county hospitals of 
the rural districts, as well as city hospitals supported by taxes, should 
be equipped to protect mothers and babies in every station of life. In 
addition to the cooperation from the State Board and the County Health 
Officer, the small privately mvned hospitals should be subsidized by the 
State and so organized as to form a center equipped to give consecutive 
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obstetric care. By tliis, -sve meanj prenatal, intranatal, inti-apartiim, 
postpartum and postnatal attention. Besides subsidizing the hospital 
the State should maintain a full-time Health Officer in the county in 
which the hospital is situated. 

In the Southern States having both white and colored population, 
there must be not only segi-egation of the maternity eases, but provision 
of the segregation of the wliite from the colored. With the county hos- 
pitals and the privately owned hospitals in the rural districts offering 
facilities for the care of maternity patients; prenatal clinics of modem 
efficiency and postpartum clinics could well be part of the care offered ; 
while the Public Health nursing staff could follow up with instructive 
visits in the home. 

In California an instructive visit in the home is given to all mothers 
and babies cared for at the hospitals ; this visit is free and educational 
in character. On the average the work is covered by two visits; the 
first is made the day after the jiatient leaves the Maternity. Nursery 
adjustments, such as bed, bath and a formula ivith a working schedule 
for the care of the child and care of the home, cover the instmction. 

The maternity program with the neeessaiy publicity should be begun 
at the marriage license bureau where every applicant should receive 
simple printed literature of the minimum standards of prenatal care, 
the importance of trained medical attendance during labor and informa- 
tion relative to the importance of periodic health examinations. Through 
the County Health Officer the maternity program of the State- Boai’d of 
Health can be presented to the local physicians and to the I'esidents of 
the community at the County Medical Societies and lay organizations of 
women and the work stabilized through the pemianent health centers 
(the rural hospitals). Each of these hospitals taking patients should 
offer adrice as to clothing, shoes, layette, and nursery equipment, thus 
making a demand on the department stores for better service. All of 
this sei'riee should be free to private and house cases and will serve as 
ah advertising medium for the medical prenatal sexwice. Private physi- 
cians should be invited and encouraged to semm in these clinic centers, 
but the Health Officer should be the responsible head and be responsible 
for the type of work done in the clinic. 

It must be admitted that the midwife or the trained nui'se midwife is 
a necessity in the rural districts, particularly in the South and the 
Southwest, but she must be properly educated and trained. Nurse mid- 
wives, both white and black, could be trained in these clinic centers to 
do simple, clean midivifery and encouraged to seiwe the community in 
this tj-pe of work. It is particularly important that native women be 
given the opportunity of this training, as they in all likelihood will be 
more content to work among their friends and neighbors in the districts 
in which they live. Such noidwnfe training should be regulated and 
financially supported by the State if other means are not forthcoming. 



POLAK; MATERNAL. AND EARLY INFANT CARE 


865 


3. The Great Middle Glass -wliieli makes up the majority of women 
who do not care to go to free clinics, is entitled to proper prenatal and 
intranatal care just as much as are their less fortunate sisters. These 
women null alwaj'-s be confined in the home, in a maternity home, or in 
an open hospital by the general practitioner or the young specialist. 
These women must be provided for and it is this class who must be 
educated by conferences, mother-craft clubs, etc. ; to the benefits of 
modern obstetric care. Likewise, it is the general practitioner who by 
being given greater opportunities (graduate instruction) will be better 
equipped to take care of such cases. That this can be done is demon- 
strated by revieiving what has been accomplished in the State of Cali- 
fornia where the practitioner gives the prenatal care and delivers his 
patient in the home or in a maternity home. The records of the latter 
show that the maternal mortality per 1000 live births is only 1.1. The 
maternity homes in Califomia are under State supervision, not only as 
to their building and equipment, but as to their personnel and their 
results. 

4. The Well-to-Do Patient also needs education. She is in a position 
to have the best, could she know what is the best. Relatively few of 
this class outside of those living in the large cities are delivered in hos- 
pitals. There is, however, a gi'adual increase of hospitalization in al- 
most every state. When we speak of hospitals, we mean the institution 
manned by a trained obstetric staff. This may be an open or closed in- 
stitution, but to keep the work at a high standard there must be an im- 
partial review of the results obtained, for unless this is the case, the 
hospital is not as safe a place for deliver-y as is the home, for it gives 
false security to the untrained surgically inclined obstetrician. 

At the present time we can suggest no means of improving the ob- 
stetric service rendered to this class of women except by educational 
propaganda to the public and better education and regulation of the 
men who are practicing obstetrics; by a review of their mortalities by 
the Health Officer, and in larger cities bj^ a group representing the 
American Board of Obstetrics. The flagrant abuses such as operative 
interference on flimsy indications, the employment of questionable meth- 
ods of procedure and careless unsurgical attendance, could be brought 
to the attention of the offending indmdual and a better quality of 
work would result. 

In conclusion your committee recommends; 

1. The establishment of a nation-wide obstetric program which has 
the support of the Federal Government, the State and County. State 
Maternity Hospitals, especially those in connection with Medical Schools 
and urban hospitals may also require financial support. This means 
subsidizing county and privately OATOed rural hospitals as obstetric 
centers. 
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2. That gi’eater opportunities be oifered the general practitioner by 
the University Medical Schools for graduate instruction in obstetrics. 

3. That national schools of inidwifeiy for the white as well as for the 
negro woman be established in connection with the rural hospitals in 
those districts in which the midnufe is a necessity. In this plan the 
midudfe shall be responsible and supervised by trained obstetricians in 
their respective districts, as is the plan in Scandinavia. 

4. That the obstetric care does not terminate when the patient is dis- 
charged from bed, therefore, we recommend that postpartum and post- 
natal clinics be established for the poor and for those in moderate cir- 
cumstances and that the physician be schooled in the importance of 
postpartum care. If the childbearing woman is, as we all agree, a 
national asset, she is entitled to national recognition and national sup- 
port. 
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FACTORS AND CAUSES OP PETAL, NEWLY BORN, AND 
MATERNAL MORBIDITY AND MORTALITY^. 

By Hugo Ehrenfbst, M.D., St. Louis, Mo. 

T he Report herewitli presented includes a total of 25 reports wliicli 
analyze and discuss a large number of different factors and causes 
of fetal, newly bom, and maternal morbidity and mortality. 

The appended list of authors, and titles of their contributions, 
clearly indicates the great variety of factors investigated by men 
believed to be specially equipped by experience and personal interest 
to handle their respective problems, but this list fails to convey any 
adequate idea of the impressive amount of reliable information and 
of valuable suggestions offered. 

Of necessity this report is limited to a brief pi’esentation or even 
only mere mention of partierdarly important views and conclusions 
in regard to causes for the present maternal, fetal and neonatal mor- 
tality and morbidity, and to their possible elimination. 

A tremendous loss of life occurs during the first few months of 
intrauterine existence. The mortality during the six months preced- 
ing viability apparently surpasses the total mortality from that time 
to the age of sixteen years. Available statistics establish for all the 
civilized world a continuously rising incidence of abortions as the 
direct result of a steady increase of willful interruptions of preg- 
nancies. Useful statistics, however, in regard to either spontaneous 
or intentional abortions, or of maternal mortality and morbidity con- 
nected with them are not obtainable. 

All attempts to enforce systematic reports of abortions to health 
ofideers have failed. Similar concealment and falsification exist in 
reporting the deaths of mothers due to abortion. This probably is the 
inevitable result of the fact that induced abortion is not only consid- 
ered immoral by the community but is punishable as crime. In mod- 
ern Russia both these factors have been eliminated by legalization of 
abortion under certain conditions, and from this viewpoint recent 
Russian statistics prove of interest and value. In the Ukraine district 
alone, the number of recorded abortions amounted in 1925 to approxi- 
mately 89,000, but within the next two years they rose to, 150,000 and 
242,000 respectively. They were legally and thus expertly performed, 
according to the claim of the Russian authorities, with a maternal 
mortality of practically zero. With reasonable accuracy a similar, 
remark able increase of abortions has been established as well in 
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Germany, the ratio between abortions and term births in 1927 being 
calculated to amount to approximately 1 :1. 

No data concerning abortion incidence are available for the United 
States, as recently stated by the Children's Bureau. Investigations 
made by this Bureau for the years 1927 and 1928, however, among 
others revealed the important facts, that about 25 per cent of all 
maternal puerperal deaths followed abortions, and that such deaths 
after illegal abortion were caused by septicemia in 91 per cent of the 
cases. The Children’s Bureau estimates that of all abortions in this 
country 50 per cent are criminally indnced, 37 per cent spontaneous, 
and the remaining 13 per cent therapeutic. One familiar with ex- 
isting conditions will admit that a considerable number of the so- 
called therapeutic and very many of the spontaneous abortions actu- 
ally belong in the group of criminal abortions. 

Efforts to reduce this appalling waste in early fetal life are bound 
to meet with serious obstacles. Prenatal care has helped, and will 
help more if better and earlier care is sought by expectant mothers. 
Church and state for a verj’- long time have been vainly fighting 
against criminal abortion. Among the causes which today induce so 
many women to interfere with an existing pregnancy there can be 
recognized at least two which cannot be eliminated, namely, a re- 
duced infant mortality and changes in social-economic conditions. 
lYhether perfection of conti'aeeptive means and their wider usage 
will actually decrease the number of induced abortions seems debat- 
able, if not actually doubtful. 

Much, however, can and must be done to reduce the present high 
maternal mortalitj’' and morbidity connected with abortions. Rou- 
tine hospitalization of all these patients would greatly facilitate their 
adequate medical management and eliminate dire consequences in 
many instances. 

Next to abortion as cause of maternal, fetal and neonatal mortal- 
ity and morbidity rank diseases which either precede impregnation or 
appear as complications in the course of pregnancy. Special investi- 
gations and studies made by members of this committee deal with the 
following diseases more commonly observed among pregnant women; 
Syphilis ; tubercnlosis ; cancer ; anomalies of kidne 5 '’s, heart, certain 
endocrine glands, blood and teeth; the acute infectious diseases; 
parasitic infections; toxemia. On account of its close relation to 
conditions belonging in this gi’oup, in this connection mention is 
made of an investigation concerning the effect of pelvic, therapeutic 
irradiation on snhsequent offspring. As far as possible the manifold 
interrelations between pregnancy and such diseases wei’e systemati- 
cally discussed from the following viewpoints : How is pregnancy 
likeh' to affect the usual course of the disease and the prognosis as to 
life and future health of the mother? What effect can the disease be 
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expected to exert on coiitinnation of the pregnancy to term, on the 
fetns, the newborn, or the child later in life? How shall the com- 
plicating disease be treated, how labor, delivery and the pnerperium 
managed? How can the development of such diseases in the course 
of pregnancy be prevented? In eases of disease already existing, 
when is a warning against marriage desirable, under which conditions 
is it advisable to prevent temporarily or permanently an impregna- 
tion, and when jnstiflable to interrupt a pregnancy? 

A few of the facts developed in these studies deserve specific quo- 
tation. 

The responsibility of discovering sjqihilis in pregnant women 
largely rests with the general practitioner. The fact that a negative 
Wassermann does not exclude the presence of this disease should be 
more generally known. It is probable that a cross-section of the inci- 
dence of syphilis among pregnant women in the United States amounts 
to about 10 per cent, but is much higher among negroes. Syphilis 
does not increase the immediate maternal hazard. Proper treatment, 
instituted early, ivill practically in every instance prevent the baby 
from having the disease. 

There is now a definitely growing opinion, particularly among ex- 
perts in tuberculosis, that the heretofore rather general claim of a 
deleterious effect of an intervening pregnancy on an existing pulmo- 
nary tuberculosis is not based on acceptable facts. Indeed, marked im- 
provement of the disease becomes the rule, when the pregnant woman 
receives proper treatment during pregnancy, labor, the puerperium, 
and for a considerable time afteiuvard. Therefore,- any routine or 
even frequent interruption of the pregnancy for the assumed benefit 
of the mother is not any longer justifiable. 

The satisfactory solution of the important problem of efficient deal- 
ing with tuberculous, pregnant women thus rests mainly with a suffi- 
cient supply of hospital beds for such patients. A recent investigation 
showed that in this country the situation in this respect is quite far 
from being satisfactory; that in the United States a tuberculous 
woman unjustly is penalized for having become pregnant; that im- 
provement of such regrettable conditions depends less upon an in- 
crease of beds or special equipment than upon a change in the view- 
point of the directors of such institutions. There might be required a 
, better and wider distribution of such hospitals and centers, or a more 
carefully supervised transfer of delivered ivomen to such places. 
Surely the tuberculous pregnant woman should not be left to the hap- 
hazard and inadequate care she has all too frequently received in the 
past. 

The most important single factor in the tuberculosis problem is the 
recognition of the lesion very early in pregnancy. Prenatal clinics 
fully appreciate this fact, general practitioners and the patients them- 
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selves, liowever, only to a very limited degree. Women witli signs of 
active tuberculosis should be warned against pregnancy and if they 
nevertheless conceive should immediately receive adequate treatment 
for their disease, preferably in a sanitarium or its equivalent. 

Cancer is one of the rarer complications of pregnancy. If in a state 
where cure seems possible the disease should be treated without any 
consideration of the pregnancy. When the malignancy is advanced, 
efforts must be directed concerning a possible saving of the child. 
A patient, seemingly cured of a malignant disease, should not be per- 
mitted to go through a pregnancy. 

It is regrettable that so far no uniformity of nomenclature has been 
established for the various types of renal disease encountered in preg- 
nant women. It is evident that each patient presents a specific prob- 
lem and that frequently it is impossible to determine the character 
and extent of kidney inA'olvement until several weeks or months after 
delivery. 

Acute nephritis oecui’S, but only rarely it can be differentiated from 
the more common acute pregnancy toxemia, variously designated as pre- 
eclampsia or eclampsia. Also only rarely it is possible to differentiate 
clinically between the various forms of chronic nephritis. 

Of serious import is the relative frequency of chronic nephritis fol- 
lowing eclampsia, preeclamptic toxemia and the so-called albuminuria ' 
of pregnancy. 

When the kidneys already are damaged, or become so during preg- 
nancy, the added strain of gestation in many cases loAvers the kidney 
reserve to such a degree that the patient’s welfare becomes seriously 
jeopardized. In instances of chronic nephritis, pregnancy should be 
prohibited and in many cases the interruption of pregnancy becomes 
necessary. All cases of toxemia must be carefully observed for at 
least one year after delivery before another pregnancy could be al- 
lowed. 

In patients who had previously one kidney removed the remaining 
kidney must be subjected to a careful study before a pregnancy could 
be permitted. 

Disturbances of pregnancy to which the general title of toxemia is 
commonly applied are about as far as ever from final solution with 
respect to incidence, etiology and treatment. Recent researches in re- 
gard to causation have been largely along chemical lines. The most 
satisfactory scheme of treatment, in general, represents adherence to 
symptomatic, conservative as contrasted with radical, operative meas- 
ures except under certain conditions. Earlier recognition of pre- 
monitory symptoms under proper prenatal care beyond any doubt has 
resulted in the reduced incidence of eclampsia. 

Like the kidney also the heart during pregnanc3^ is called upon to 
augment its function. Physiologic alterations in the circulatory sys- 
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tern during gestation at times make it difficult to draw an exact line 
between tbem and truly pathologic changes. The already damaged 
heart stands less chance to respond efficiently to the additional de- 
mands made upon it by pregnancy and particularly during the second 
stage of labor. The chief objects of management of cardiac patients 
are early recognition, and prevention of a circulatory breakdown. 
This usually can be accomplished but of the one per cent of preg- 
nancies ending fatally about one-fifth is caused by heart disease. 

No attempt at delivery should be made while the patient is acutely 
decompensated. A thorough trial with medical treatment must pre- 
cede any surgical action. The effect of such treatment as a rule is 
as satisfactory in the pregnant as in the nonpregnant woman. 

If a cardiac woman during pregnancy exhibits the signs of circula- 
tory failure, a decline in cardiac efficiency as the result of childbear- 
ing is to be expected. In a subsequent pregnancy an exaggerated in- 
sufficiency is likely to prove fatal. A heart that has broken down 
once should never again be exposed to the strain of pregnancy. Cases 
with prompt and complete restoration of circulatory balance have a 
better prognosis. 

Delivery always should be made as short and effortless as possible. 

Premature expulsion of uterine contents occurs in a high percent- 
age of cases. A short second stage of labor seems of great advantage 
not only to the mother but as well to the baby. 

A factor to be reckoned with is the effect on the cardiac patient of 
the burden of an enlarged family. This factor alone in some in- 
stances might make permanent sterilization desirable. 

With present methods of dealing with functional anomalies of the 
thyroid gland interruption of pregnancy becomes but rarely neces- 
sary. Hypothyroidism can be effectively managed ivith the adminis- 
tration of thyroid extracts. In some of the hyperthyroid patients 
compound solutions of iodme might prove not entirely sufficient and 
then a partial thyroidectomj'' has to be done. Under these conditions 
the pregnant woman as a rule is enabled to carry through pregnancy 
with reasonable expectancy of health and of a normal living child 
born at term. 

There is no evidence that children of hyperthyroid mothers have 
abnormal thyroids ; it seems, however, that children of untreated hy- 
pothyroid mothers show a higher incidence of colloid goiters in in- 
fancy. 

In the presence of hyperthyroidism medical advice must be strongly 
against pregnancy. 

AVith the introduction of insulin in the treatment of diabetes a re- 
markable change to the better has come in the heretofore grave prog- 
nosis for both mother and fetus. Successful treatment of diabetes, 
whether patient is pregnant or not, depends upon meticulous con- 
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trol of insulin administration, diet, activity, etc., and for tHs reason 
tlie advice to be given to a diabetic woman in regard to a pregnancy 
in its last analysis really is determined by external conditions. When, 
however, in a preceding pregnancy in spite of adequate treatment the 
outcome Avas unfavorable, it seems logical to forego any further at- 
tempts. 

Exhaustion during labor should be guarded against in these pa- 
tients and to that end operative deliveiy Avith the patient in good 
condition is probablj'' preferable to a long-draAvn-out labor. 

As far as the pregnant AA'oman is eoneemed only the chronic myeloid 
leucemia holds any practical interest. Many Avomen suffering from 
this disease have been knoAAGi to pass through tAA'O and even more 
labors. NcA’-ertheless, these women must be strongly AA'arned against 
pregnancy. The eustomaiy ti’eatment Avith irradiation has its definite 
drawbacks in aucav of the probable harmful effect on the fetus. In- 
terruption cannot be expected to proA'e useful since any operation on 
a leueemic patient admittedly implies considerable risks. 

Slight anemias are relatively common especially in the later months 
of pregnancy; severe anemias, due to various causes, on the other 
hand, are infrequent. The maternal mortality in cases of pernicious- 
like anemias is exceedingly high. Severely progressive anemias are 
apt to be accompanied by fetal death or premature labor. 

Patients suffering from severe anemias must be Avamed against 
pregnancy, at least until blood examination shows a return to nor- 
mal. EA^ery patient of this kind should knoAv the particular danger 
of closely repeated pregnancies. The Avisdom or necessity of artificial 
interruption of pregnancy in far advanced cases of anemia may Avell 
be questioned. 

Splenectomy may be a life-saAdng procedure in cases of acute pur- 
pura hemorrhagica at any state of gestation and in some rare in- 
stances of hemolytic jaundice, though these latter patients usually 
stand pregnancy fairly Avell. Splenectomy during pregnancy is usu- 
ally folloAved by an undisturbed labor and puerperium. • 

All the knoAvn infectious diseases might accidentally complicate a 
pregnancy. Most of them under these conditions are prone to run a 
more serious course ; to carry a larger mortality, and to interfere with 
the progress of pregnancy Avhen associated Avith marked toxemia or 
high elevation of temperature. Some of them distinctly increase the 
chances of puerperal infection. Interesting in this connection is the 
possibility of a passive, usnallj’- only transitory, immunization of the 
fetus as the result of transition of antibodies through the placenta. 
Such transmission of antibodies also occurs by Avay of the mother’s 
milk. 
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The many different forms of parasitic diseases in general cause 
many abortions or premature labors, but with the exception of hook- 
worm do not constitute an unusual hazard for the infected mother. 

An effort should be made to diagnose such a complicating parasitic 
infection correctly and early with the aid of an expert so that ap- 
propi’iate treatment can be started at the earliest moment. This gives 
the fetus the best chance. 

.Malaria produces abortion, but quinine given to the patient actually 
prevents it. Even the malaria inoculation treatment of paresis can 
be successfully administered to pregnant paretic women. Dengue is 
a most serious complication of early pregnancy. Prenatal infection 
of the fetus with hookworm can occur through migration of larvae. 
Ascaris may cause not only severe symptoms but serious complications 
of pregnancy. 

The entire problem of parasitic infection is one of great portent 
especially for the Southern states. It has so far not been accorded 
the study of its relation to pregnancy it fully deserves. For that part 
of our eounti’y fecal examinations should become a part of antenatal 
routine. 

With the wider use of pelvic irradation in the treatment of gyne- 
cologic diseases naturally a question has been raised in regard to a 
possible harmful effect upon a subsequent child. Most exhaustive 
studies and investigations made by one member of the committee 
demonstrate beyond all reasonable doubt that preconceptional irradi- 
ation is harmless as far as the future child is concerned. In contrast, 
postconceptional application of radium or x-ray in larger doses for 
therapeutic purposes to the pelvic region implies a great risk of 
damage, especially of the fetal central nervous system. Such treat- 
ment should ahvays be preceded, by curettage. Patients must be 
warned against exposure to possible impregnation when the applica- 
tion of the rays is done in intervals. If radiation is absolutely re- 
quired during pregnancy or impregnation accidentally occurs during 
the course of treatment, the uterus should be emptied promptly. 

Short exposure for roentgenograms during pregnancy most prob- 
ably is entirely free of any harmful effect on the fetus, granted that 
this procedure is not too often repeated, especially in early pregnancy. 

Of recognized importance in the causation of mortality and mor- 
bidity of both mother and infant are traumatic lesions and infections 
sustained in the course of labor and delivery. 

Competent antenatal examination and continued observation in many 
instances will enable the attending physician to foresee difficulties lilcely 
to arise from pelvic anomalies and abnormal fetal presentations. In re- 
spect to the latter, timely recognition of a breech presentation and its 
correction by means of an external version, gently done without anes- 
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thesia, must be accorded first place among efficient prophylactic meas- 
ures in the protection of the child. 

The intimate relation of the injury of the child in birth to his imme- 
diate or early death, and to a later phj^sieal or mental deficiency at 
present is generally appreciated. Intracranial damage as the most fre- 
quent tjTpe of such injury naturally plays the most important role in 
the causation of stillbirth, neonatal mortality and infant morbidity. 
Concentration of medical interest on this one type of injury in the 
minds of many has made the general term ''biidh injury” almost syn- 
onymous Avith the term "intracranial injury.” Thus the significant 
fact becomes obscured that birth injuries, sustained more often in artifi- 
cial deliveries but not by any means rarely in normal spontaneous la- 
bors, comprise outside of cranial and intracranial damage also fractures 
of the vertebral column, clavicle, jaAV, upper and lower extremities ; pal- 
sies of the brachial plexus or facial nerve ; more or less severe eye inju- 
ries including comi^lete avulsion of the eyeball, include sevei’e injuries 
to abdominal organs particularly in the course of brusque manipulation 
during resuscitation, and many other forms of possible traumatic le- 
sions. 

Parallel with an increase of our knowledge concerning inunediate and 
late effects of such injuries ituis a corresponding decrease in the num- 
ber of diseases and anomalies of infants, commonly termed as congeni- 
tal. Llany of them we find to have been actually acquired in birth. 

Responsibility for any of these injuries does not necessarily rest with 
the obstetrician but their occurrence certainly to a considerable extent 
is influenced by his judgmeirt and skill. This is particularly true in 
respect to all artificial and operative deliveries. Even when done by 
experts under most favorable conditions they augment the risk to the 
mother and with the sole exception of cesarean section as Avell as to 
the baby. 

AdA'ocates of more radical obstetrics seem to disregard or to minimize 
the ineA’itable dangers of such practice. It seems unthinkable that the 
conscientious obstetrician Avould increase maternal risks in the hope of 
compensation by an entirely problematic improvement of future chances 
for the baby. 

Artificial delh'-ery is becoming increasingly frequent, especially in hos- 
pital practice, chiefly as the result of four factors; (1) A sense of 
safety, often false; (2) the almost universal use of anesthetics in re- 
sponse to the demands of the patients; (3) an exaggerated idea of the 
value of the infant’s life and of the Amine of operathm delwery in con- 
senfing this life; and (4) the often false idea that artificial delhmry is 
easier on the mothei', incidentally an idea which complies Avith the pres- 
ent demand of Avomen for a short labor. 

Cesarean section is the safest form of deliAmry as far as the child is 
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concerned but experience shows that women once subjected to this oper- 
ation almost invariably resort extensively to contraceptive measures. 
Thus efforts to save babies under exceptional indications by means 
of this operation as a matter of fact in the end result in a reduction 
of their number. 

As far as the use of the forceps in general practice and especially in 
the home of the patient is concerned, objection hardly could be raised 
to the assertion that a reduction of the present high incidence of dam- 
age to mother and child can be secured only by a limitation of the num- 
ber of forceps extractions. 

Pain relief of the parturient is desirable, but the problem is essen- 
tially different from anesthesia necessary for all operations. Eelief 
given to women in labor must be absolutely free of all possible harm to 
either mother or child. Of the various drugs, for this purpose adminis- 
tered by mouth, rectum or subcutaneously, the ovenvhelming majority 
interfere with uterine activity and many pass into fetal circulation. 
Among the various types of inhalation anesthesia, nitrous oxide with ox- 
ygen probably is the safest and most satisfactory, with ethylene and ox- 
ygen ranldng next. The latter also proves valuable for deeper anesthesia 
required for operative deliveries but under certain conditions can be ad- 
vantageously replaced by block or local anesthesia. With every type of 
analgesia or anesthesia during labor the fetal heart must be carefully 
observed. In this respect inhalation anesthesia in contrast to drug anes- 
thesia offers the great advantage of alloiving prompt cessation of ad- 
ministration in the interest of the fetus, when alterations in the fetal 
pulse rate suggest beginning distress. 

Asphyxia of the newborn, that is, any immediately noticeable anomaly 
of respiration, in a very large number of instances is due to some dam- 
age of the respiratory center. Every seemingly asphyxiated infant, 
therefore, for its best advantage should be regarded as one presumably 
intracranially damaged. All resuscitation efforts must be gentle. 
Brusque manipulations not only tend to aggravate already existing le- 
sions but by themselves are responsible for various types of often seri- 
ous traumatization. Wlienever an intracranial injury is suspected 20 
c.e. of parental blood should be injected hypodermatieally as a useful 
prophylactic measure. 

If definite conditions justify the artificial start of labor, the artificial 
rupture of membranes particularly when preceded by the administra- 
tion of castor oil and quinine, according to a recent investigation re- 
ported to this committee, represents the safest and most satisfactory 
procedure at present known. However, stress must be laid in this con- 
nection on the many evident dangers to the infant resulting from pre- 
mature birth. 

An investigation made through questionnaires by a member of the 
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committee showed that some entirely satisfactory standard technic in 
dealing with the newborn baby is in force in every larger maternity of 
this conntrjL 

In my own opinion, however, every hospital and private record of 
labor and delivery should not only describe with sufficient detail all 
phases of the process but should as well contain exact references to any 
anomalies in the condition and immediate behavior of the baby. With 
increased frequency now the attending obstetrician is asked for such 
precise information by pediatricians, neurologists and orthopedists, years 
later consulted concerning certain diseases or defects possibly the result 
of birth injuries. 

If it is true that in this country abortions account for 25 per cent of 
the entire puerperal mortality, and septicemia for 91 per cent of all 
criminal abortion deaths, then septic infection following full-term 
labor certainly does not play as important a role in puerperal maternal 
mortality as we generally are led to believe. 

Better prenatal, intranatal and postnatal care nevertheless would hold 
out promise for further reduction of this mortality and beyond doubt 
would eliminate a great part of puerperal morbidity. 

There is no agreement as to what constitutes puerperal morbidity and 
even the standards based upon certain temperature levels leave out 
many cases in which the temperature never reaches 100° P. but never- 
theless are morbid as evidenced by a thrombotic process or subinvolu- 
tion. A decided step forivard would be made by general acceptance of 
a precise definition of the term “puerperal morbidity.” Such a defi- 
nition, however, would have to include such details as the manner 
(mouth, rectum or axilla), time and interval for ascertaining the tem- 
perature. 

Puerperal morbidity statistics as noiv offered from various sources 
are incomparable with each other and of limited practical value. An 
investigation made by means of questionnaires revealed that large ma- 
ternities in this country, even with standards approximately the same, 
report figures for this morbidity which vaiy anywhere between 7.6 per 
cent (the lowest reported) and approximately 30 per cent. The actual 
puerperal morbidity in the whole country thus cannot even be estimated. 

It seems superfluous to enter here into a discussion of well-known 
local sources of infection and fever. Among extragenital causes of fe- 
ver, first place apparently is held by respiratory infections, followed 
next by uncomplicated pyelitis. The figure for breast infections in ob- 
tained reports probably is relatively too small on account of the fre- 
quent start of this trouble after the tenth postpartum day. Of various 
surgical complications, usually representing acuter exacerbations of old 
processes near the genital sphere, can be mentioned salpingitis, para- 
metritis, bartholinic gland abscesses, appendicitis, tonsillary abscesses 
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and clioleeystitis. Appendicitis in this connection is of particular im- 
portance. Whenever a definite diagnosis of appendicitis can he made 
during pregnancy, it is best to remove the organ. Any of the medical 
conditions causing fever might occur during the puerperium. All cases 
of fever during the puerperium should have the advantage of careful 
physical examination by an internist. 

The incidence of infections of the genital tract is increased hj^ all 
vaginal manipulations, and particularly, by all types of operative deliv- 
ery. It seems possible that all the advances in medical knowledge have 
been almost lost to the parturient woman through too great a recourse 
to instrumental delivery. The average woman in this country at pres- 
ent seems less concerned Avith the dangers incident to operative inter- 
ference than Avith the desire to pass through labor as quickly and com- 
fortably as possible. 

Hospitalization of parturient Avomen is constantly increasing all over 
this country and in the ten largest cities noAV ranges betAveen 56 and 85 
per cent of all live births. This has many decided advantages but as 
Avell such disadvantages as exposure to cross infection, and, as already 
mentioned, the often false feeling of security of the operating room. 
This latter factor undeniably has led to much unnecessary operating 
Avith its resulting trauma and increased morbidity and mortality. The 
operative rate for confinements amounts to 15 per cent in Scandinavian 
countries and England, in this country to betAveen 65 and 80 per cent 
according to 20 ansAvered questionnaires. 

AlloAving doctors in the community to care for their oAvn patients in 
the hospitals, provided that they rigidly adliere to the established tech- 
nic, in general has proved advantageous. More and better equipped 
maternities AAoth a better trained personnel, reduction in operative de- 
liveries, prevention of abuse of analgesia and anesthesia, better educa- 
tion of mothers in respect to the advantages of good antenatal care and 
the inevitable 'dangers of satisfying their desire for painless and short 
labor represent the best prophylactic measures noAv available for reduc- 
tion of the present maternal mortality and morbidity from inadequate 
intranatal care, trauma and infection. 

True morbidity in the puerperium not necessarily manifests itself by 
fever. Eetained parts of secundinae may cause hemorrhages, at times 
of a serious nature, and Avill faA’-or infection and subinvolution. Unat- 
tended damage to soft parts becomes responsible for Amrious trouble- 
some affections. Breast infections can be avoided by proper care. By 
means of a questionnaire a clear aucaa' Avas obtained in regard to pre- 
vailing opinion as to Avhat constitutes proper postpartum care. The 
bladder should ncA^er be alloAved to become overdistended. An increas- 
ing number of obstetricians in this country are dispensing Avith the 
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tight abdominal binder. Certain exercises during the lying-in period 
are advantageous, hlore than one local examination should be made 
after labor. 

This particular report concludes Avith the statement that for the best 
interest of the patient another conception should not take place at least 
Avithin the next six months and that, therefore, at the time. of the last 
postpartum examination advice should be offered for its prevention. 

It seems convenient to summarize at this point opinions freely ex- 
pressed in many of the reports in regard to the advisability or necessity 
of preventing pregnancy when the Avoman’s health is impaired. 

No objection seems possible to the assertion that young Avomen suf- 
fering from certain forms of cardiac, renal, endocrine, infectious, malig- 
nant or mental diseases should be advised against marriage. If the pa- 
tient seeking medical adAuee is married, the Avarning against pregnancy 
and particularly a definite decision in favor of temporary or permanent 
preAmntion of impregnation Avill in each indiAudual case depend upon 
the character and extent of the disease and inevitablj'', at least in part, 
upon careful consideration of other conditions among AAdiieh the patient’s 
social-economic status aagII carry considerable Aveight. 

Expressed vieAvs concur in the belief that earlier and Avider use of pre- 
natal examination, better understanding of the complex effects of preg- 
nancy and disease on each other, advance in delivery methods and tech- 
nic among other factors have steadily decreased the number of diseases 
and of indmdual cases in AAdiich interruption of pregnancy can be done 
Avith any justified hope of thereby materially improAung the patient’s 
chances for life or later health. This thorough modification in time- 
honored opinions is best illustrated in regard to pulmonary tuberculosis. 

Such a change toward conserAmtism Avhen it comes to choosing betAveen 
tAvo serious dangers to the mother, continuation of pregnancy to term 
or immediate interruption, only emphasizes the importance and neces- 
sity of an effective prophylaxis against pregnancy. In certain instances 
the advantage of permanent sterilization Avill be easily recognized and, 
indeed, in several states this procedure is legally required even for con- 
ditions AAdiieh in the opinion of authorities not ahvays justify the opera- 
tion. There remains another, fairly large group of Avomen whose physi- 
cal condition leaA^es no doubt in the mind of the consulted physician 
that its further deterioration could be reasonably or definitely expected 
from impregnation within a ghmn time. It seems logical that he should 
suggest and, on request, should giAm to them infonnation in regard to 
knoAvn contraceptive methods but always with the Avarning that no 
method is Ioioaati to the medical profession Aidiich is fully dependable. 
From this Auewpoint contraception must be regarded as an item of great 
importance in the desirable ebmination of factors wliieh admittedly play 
an important role in maternal mortality and morbidity. 
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In a country with so large a population of Negroes, Indians and Chi- 
nese it seemed possible that certain racial superstitions and customs in 
connection with pregnancy and labor might tend to increase mortality 
and morbidity of mother and child. Three investigations made along 
these lines furnished no significant support for stich an assumption. 
The undeniably higher maternal, fetal and infant mortality and mor- 
bidity among Negroes is determined to the largest extent by the relative 
frequency of contracted pelves and the notoriously high incidence of 
venereal infections, and in part as well by lack of cleanliness and utter 
ignorance concerning the first principles of hygiene or the advantages 
of good natal care and of adequate nourishment of the infant. Their 
many superstitious procedures as a whole are fairly harmless. Satis- 
factory or full information in regard to various Indian tribes was hard 
to obtain. In general, conditions in the various reservations are not by 
any means bad and health nurses occasionally praise the skill of some of 
the older, absolutely untrained native midwives. One of the reporting 
physicians ventures the opinion that in relation to obstetrics the “medi- 
cine man" of the tribe probably does no more hann than the faddist in 
the city. The j’-ounger generation of Indian women readily accept the 
advantage of better maternity cai'e whenever offered to them. The same 
holds true for the Chinese in San Francisco, where a thorough and com- 
petent survey showed that mortality and morbidity for both mothers 
and babies compare most favorably with those reported by the Health 
Department for the entire city. 

In the course of these investigations it became evident that the sta- 
tistics as at present published by the Bureau of Census, by state and 
city health departments, aird from other sources fail to offer any really 
clear and satisfactory insight into the actual and immediate causes of 
the death of either mother or newborn infant. A special study, there- 
fore, was made of this specific problem. 

Since establishment of the Birth Registration Area, with some degi’ee 
of accuracy rates are computed between infant and maternal mortalitj’- 
based upon the total number of live births. These rates are useful for 
certain observations and deductions but are ziot comparable with similar 
rates of foreign countries and not even with rates of various parts of 
the United States. Considerable progress will be made in this respect 
by general adoption of the International Classification of Causes of 
Deaths and of Joint Causes. 

It is, however, particularly desirable that a general agreement be 
reaehed as to what items should appear on the standard certificates of 
birth and death, especially as related to maternal and early infant mor- 
tality. 

It might reasonably be expected that through certain changes in these 
certificates as now used, and through enforcement of exact answer to 
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eacli question on them, specific and detailed infoianation will be obtained 
which is indispensable for any systematic effort on the part of obstetri- 
cians to reduce or eliminate factors and causes which today contribute 
to mortality and morbidity of mother and infant in connection with 
pregnancy and labor. 

The following recommendations are made: 

1. Efforts must be increased to provide better prenatal care to more 
women. In general, only early diagnosis allows adequate treatment of 
a disease which complicates pregnancy and is likely to harm mother or 
babjL 

2. A warning should be disseminated that compliance with the insist- 
ent demand of women for shorter and more comfortable labors inevi- 
tably implies risks both for mother and baby. 

3. Interference ivitli pregnancy or labor should be limited to well- 
defined indications. 

4. In view of the fact that abortions are responsible for a large part 
of maternal mortality and particularly for later maternal morbidity, at 
least all febrile cases of abortion should be hospitalized. 

5. Appropriate changes should be made in official Birth and Death 
Certificates so that more and preciser information can be obtained con- 
cerning the actual causes of death of either mother or infant in connec- 
tion with pregnancy and birth. 


THE BASIC SCIENCES AND THEIR RELATION TO 
LIATERNAL AND PETAL PROBLEMS^‘ 

By Leslie B. Arey, Ph.D., Chicago, III. 

(Professor of Anatomy, Northwestern University Medical School) 

T he findings and implications of human genetics and eugenics 
must be considered carefully in any program dealing with the 
welfare of mother and offspring since thej”- send ramifying roots into 
the fundamentals of many problems involved. 

Infant mortality studies begin Avith ova Avhich may be nonviable, 
too Aveak to unite AAuth the sperm, or incapable of implanting after 
union. Egg and sperm may be incompatible, leading to death of the 
zygote, earlj’- or late; this is supposedly the cause of a large part of 
earlj^ spontaneous abortions, but the catastrophe may be delayed 
sufficiently to result in a stillbirth, early infant death or a viable 
cripple. Studies of such lethal and sublethal genes may yield some- 
Avhat to analysis in many instances, but these results offer little hope 
for control, since fatal combinations Avill. occur only occasionally even 

•Report of Subcommittee V, on Basic Sciences and Their Relation to Jlaternai and 
Fetal Problems. 
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in a stock carrying lethal genes. In this connection irradiation of 
pregnant women is commonly held to be productive of defective chil- 
dren, while animal experimentation suggests the possibility that 
women not pregnant may, nevertheless, incur changes in the germ 
plasm that appear later as harmful, probably recessive, mutations. 
So-called racial poisons, however, damage by direct action, not by 
genetic changes. 

The genetic factors governing the pregnant mother and her plaeen- 
tation are virtually unknown. Placenta previa, ectopic pregnancy, 
position of the fetus in utero, prematurity, ease of deliveiy, lacta- 
tional capacity, the effect of the mother’s age on the character of 
the offspring, contracted pelves, all these present opportunities for 
investigation on which obstetric records could throw light. 

Questions pertaining to the sex determining mechanism, the level of 
metabolism in the two kinds of embryos, the primary sex ratios, the 
sex ratio in intrauterine mortality, deviations from the normal sex 
ratios, aberrations in the development of the reproductive system, sex 
limited and sex linked traits, these, again, are fertile and stimulating 
lines of inquiry. In addition, a much more extensive and intensive 
study of the inheritance of special traits and characteristics of all 
kinds is highly desirable. 

Consanguineous marriage, by which recessive traits, when doubled, 
come to expression, is of practical importance in a eugenic considera- 
tion of child welfare. In general, if specific, undesirable traits have 
not appeared within three genex'ations of a proposed cousin marriage, 
the danger of such a union is merely that of a random mating. Domi- 
nant traits are already apparent in such parents ; they become signifi- 
cant only if the mechanism of inheritance is such that a double dos- 
age intensifies a minor anomaly into a defect incompatible with life. 
Assertion that racial crosses tend to be sterile is without support, as 
is also, apparently, the claim that they tend to produce disharmoni- 
ous results by which the offspring is penalized. 

Studies of the birth rate and infant mortality rate in various strata 
of the population and in specific important groups ai’e prerequisite to 
any intelligent course of eugenic action. One does not know, for ex- 
ample, the birth and infant mortality rates of the feeble-minded as 
compared with the normal and superior intellect. 

Investigations seem to indicate that “saving the babies” in the 
first j'^ear of life tends, bejmnd a certain point, to increase the mortal- 
ity in the succeeding years. Even part of the reported decrease in 
infant mortality in the last century is a bookkeeping gain due to the 
better registration of infant births, thereby increasing the denominator 
in the fraction represented by the ratio of deaths over births. Some 
of this effort to keep alive individuals past the reproductive period 
is dysgenie because it perpetuates weak strains. 
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Any long-time program for the reduction of infant mortality must 
be given a eugenic orientation. This means, besides the attempt to 
save every possible human life, the adoption of a population policy 
which will safeguard I’acial progress. Such comprehensive proposals 
include; (1) a reorienting of education with more biologic subjects 
taught; (2) more publicity of superior pedigrees, represented possi- 
bly as a “eugenic quotient” compounded from the intelligence quo- 
tient, a measurement of general good health and a measurement of 
sound ancestry; (3) organized provision of a more normal social life 
for superior young people eligible for marriage; (4) infoi'mation bu- 
reaus on problems of reproduction, heredity and i^ersonal adjustment ; 
(5) physical examination before marriage; (6) provision for advance 
notice of intention to wed, for the discouraging of freak, fraudulent, 
runaway, drunken and other unwise marriages; (7) discouraging or 
preventing the reproduction of those whose offspring are pretty 
certain to be unfit; (8) encouraging the birth rate of the fit; (9) ade- 
quate immigration control, not only in numbers but in quality; (10) 
restriction of war; (11) promotion of continuous research in every- 
thing pertaining to the establishment and perpetuation of sound 
families. 


Fundamental to any attack on the manifold problems regarding the 
nutritional, respiratory, and exeretorj’- relations existing between 
mother and fetus is a clear understanding of the intimate structure 
of the placenta. Many of the details are well established, but, sur- 
prisingly enough, one feature of paramount importance is among the 
least well understood. The human ovum is one that implants by ero- 
sion or burrowing, and it is a commonly accepted belief that both the 
arteries and veins of the material decidua are thereby tapped, the 
former pouring blood into placental sinuses into which the chorionic 
villi dangle. This classic view has the weight of many authoritative 
names in its support and only spasmodically has its validity been 
challenged. To be sure, vascular injections, in the hands of various 
investigators, have seemed to show the truth of this contention, yet 
there are several factors that, uncontrolled, can easily invalidate such 
findings. Among the pitfalls may be listed the following: (1) pla- 
centas alreadj’- subjected to injury through labor contractions are not 
reliable material for study; (2) after death, necrotic changes cause 
vessels to be injured easily and ruptured during injection; (3) com- 
plications in interpretation may be caused by areas of extravasation 
in placentas sufficiently normal to carry the child to term; (4) break- 
ing of the membranes or opening of the fresh uterus may result in an 
upset of the normal pressure balance so that mateimal vessels of the 
maternal placenta are ruptured; (5) narrow fiords extend from the 
intervillous space into the decidua basalis, and some workers have 
mistaken these for arteries; (6) collapse of the villi may cause nega- 
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tive pressure in the intervillous space, drawing the injection mass 
out of the veins which drain it. 

Opposed to the popular conception of the placental circulation are 
numerous facts. No one has ever traced an artery opening into the 
intervillous space of a young normal ovum. This is in contrast to the 
open communication of space and vein, and even space and capilla- 
ries. Early ova are hathed with a serum containing relatively few 
red corpuscles. Various investigators have failed to find blood in any 
amount in the intervillous space of placentas of the later months, pro- 
vided trauma or other disturbances are absent. In those cases show- 
ing the presence of blood it can be best accounted for either by rup- 
tured vessels (either fetal or maternal) or by backflow from the 
draining veins. Correlated with this is the repeated failure of every- 
one to demonstrate any significant number of arterial openings; in 
this connection one must be warned against the rupture of degener- 
ated arteries during the first stage of labor. 

An alternative working hj^pothesis of the vascular relations would 
emphasize that the openings of capillaries from the uterine arteries 
are so infrequent that only a trickle of blood comes from them. The 
intervillous space is a huge tissue space filled mostly by a fluid pass- 
ing out from the decidua basalis, and in the last half of pregnanej’’ 
from the myometrium as well. These edematous maternal tissues are 
traversed by capillary connections which serve as direct communicat- 
ing channels betAveen arteries and veins. The intervillous fluid is 
drained away by uterine veins, especially abundant at the placental 
margin. Such drainage is facilitated by rhythmic uterine contrac- 
tions, while the fluid is also agitated by volume changes in the chori- 
onic villi reacting to fluctuations in the fetal pulse. 

Much remains to be done. The contents of the intervillous space 
must be studied directly and this can be done upon human material, 
supplemented by studies upon Old World monkeys and anthropoid 
apes. Such studies must he pursued by chemical, physiologic and 
histologic methods. The rhythmicity of uterine contractions should 
be investigated with respect to its possible role in propelling the inter- 
Adllous fluid. Identification of lymphatics in the endometrium, and 
especially in the decidua basalis, should be established and their rela- 
tions to resorption, edema and the spread of malignant growths clari- 
fied. The relations of every A’^essel of the maternal placenta must be 
knoAvn for a series of unaltered placentas of all ages. Such material 
will also sei’ve for other studies, such as the nature and origin of pla- 
cental septa and the true volume of the intervillous space during the 
several stages of pregnancy. 


The relation of physiology to fetal and maternal problems can best 
be indicated by noting some of the strildng gaps in our present infor- 
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mation. For example, the sterility problem is more important than 
that of contraception, and a large proportion of eases will yield when 
once the physiology of human reproduction is better understood. 
Knowledge of the physiology of menstruation is notably deficient in 
spite of the attention given the subject and its importance both in 
the care of sterilitj^ and in the alleviation of the complications of 
menstruation. 

Many features in the biology of egg and sperm aivait elucidation. 
Included among these are the forces operating to cause the discharge 
of the follicle at the right time, the picking up of the ovum, its pro- 
pulsion down the uterine tube, as well as the transport of the sperm 
upward. 

Pregnancy changes in the genital tract are but partially understood. 
Major problems include the growth and multiplication of muscle cells 
and connective tissue, the role of the several parts of the tract in 
parturition, and the physiology and pharmacology of the smooth 
musculature. More specifically, the exact arrangement of muscle 
bundles, the possible presence of conducting bundles (like the atrio- 
ventricular bundle of the heart), the analysis of the various parts of 
the uterus, the innervation of the uterus, its behavior during preg- 
nancy, with special reference to version of the fetus, and, finally, the 
action of the parturient uterus, which no one has yet fully observed 
in the human, all these are fertile fields for investigation. 

The hoiTuonal control of pregnancy changes in the uterus and mam- 
mary glands is a topic already actively pursued and in which star- 
tling new relations are rapidly coming to light, yet there is much still 
to be done, especially as regards the interrelationships. 

Pregnancy alterations in the pelvic ligaments seem probable in the 
light of recent work. Although changes in the vagina and cervix in 
preparation for birth are fairly well elucidated histologically, the 
hormonal causes back of them are little known. Other hormonal 
problems deal with the relations of the organs of internal secretion 
to metabolism. The details of the Zondek-Aschheim and Friedman 
tests need working out. 

The question of the permeability of the placenta should be pushed 
further to discover to what extent its activities are controlled by 
2ihysical and to ivhat degree by “vital” forces. The passage of hor- 
mones, including the possibility of an embryo hormone, and the pas- 
sage of toxins and antitoxins enter into consideration here. The 
determination of the span of pregnancy and the cause of birth are 
practically unknown from the phj’siologie side. 


The relation of the endoerines to maternal and fetal problems cen- 
ters largely around the female sex hormones, and it is in this field 
that the’ greatest investigative activity is occurring. However, evi- 
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denee lias aecuniiilated so rapidly that inueli conflicting opinion as to 
interpretation exists. Additional experimentation and critical analy- 
ses of Avork already completed are urgently needed to clarify the 
general situation. 

The influence of the follicular hormone in causing a periodic devel- 
opment of the uterus and vagina of mammals has been extended both 
chemically and physiologically. Important is the finding of enor- 
mous quantities of this hormone in the urine of pregnant women. The 
evidence that the active substance of urine is identical with that in 
the follicular fluid is mainly physiologic. Two pure crystalline com- 
pounds possessing estrogenic properties have been isolated from urine, 
and it is important next to isolate the active principle from the liquor 
follieuli to determine which of the two it may be. For what purpose 
large amounts of the follicular hormone are produced to appear in the 
blood and urine during pregnancy, is a pertinent subject of inquirjL 
At present only shrcAvd guesses can be hazarded. 

Other questions to be asked are the folloAving: What are the func- 
tions of theelin and triol in pregnancy? Do appreciable variations in 
the quantities of these substances excreted by different patients oc- 
cur? Can such valuations be correlated with the clinical condition of 
the patient? Can the hormone excretion be correlated Avith mammary 
gland development and subsequent milk production? Does adminis- 
tration of these hormones produce changes in the other glands of 
internal secretion, such as the hypophysis or thyroid? 

The corpus luteum is knoAvn to elaborate an internal secretion Avhich 
produces a progestational deA'elopment of the uterus after the follicu- 
lar hormone has played its part. It also is necessary to nidation and 
early development. In the guinea pig it assists the birth processes by 
relaxing the pubic ligaments. Questions to be answered arise: Is 
the tendency to premature births due to an improper functioning of 
the corpus luteum? Hoav long must the internal secretion be supplied 
for a normal period of gestation? Does the supposed antagonism 
betAveen the internal secretion of the follicle and corpus luteum actu- 
ally exist? Chemically, AAdiat is the nature of the internal secretion 
of the corpus luteum? Is the corpus luteum concerned Avith milk 
production? Is there an interrelationship betAveen the corpus luteum 
and the hypophysis? . 

Placental extracts of three types and Avith distinct properties have 
been recognized. They are : (1) the follicular hormone; (2) a fraction 
named emmenin; (3) a fraction possessing many of the properties of 
the so-called luteinizing factor of the anterior hypophyseal lobe. Some 
of the problems arising around these hormones are similar to those of 
the ovarian hormones. In addition, there are others : Are they formed 
by the placenta or merely stored there? In the latter instance are 
they AA'^ithdi aAAui from the blood for protectiA^e reasons or for positive 
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action? Does tlie placenta produce substances concerned either with 
mammary development and lactation or with the suppression of ovu- 
lation? Are the follicular hormones obtainable from both ovary and 
placenta identical? 

The anterior lobe of the hypophysis has been connected with a 
variety of functions. There is the relation to the attainment of matu- 
rity, both in body and sex glands. The luteinization of the ovarian 
follicles, the induction of premature ovulation are other features, both 
of Avhieh may also be produced through the urine of pregnant women. 
It also is assigned a role in the systems producing uterine bleeding 
and mammary secretion. Perhaps too many functions have been as- 
cribed to the hjTDophysis ; at least, all the alleged activities should be 
examined more critically. 

Due to Zondek and Asehheim, the urine of pregnant women has 
been proved to contain three substances: the follicular hormone, the 
ovulation factor and the luteinizing factor. The test for pregnancy 
devised by these workers on mice has been shortened by Friedman 
with rabbits to twenty-four hours. The establishment of laboratories 
where such tests could be made would be desirable, and the education 
of physicians to the value of such tests should be undertaken. 


It is unfortunate that the relations between man and microbes must 
place accent on the activities of malignant forms to the exclusion of 
much that is interesting and important concerning the excellent qual- 
ities of the good germs. Microbic disease may be transmitted to the 
oifspring by implantation from either parent. Of parental implanta- 
tions, both syphilis and tuberculosis must be recognized. Parentheti- 
cally it might be well to emphasize that Collets law (that a '\voman 
may bear a syphilitic child and become immune to the disease her- 
self), and Prof eta's law (that an apparently nonsyphilitic child may 
be born of a sjqihilitic mother), are now known to be incorrect, since 
practically all children born of sj^^philitic parents and parents of syph- 
ilitic children are syphilitic, and the disease will become manifest 
sooner or later. 

The three principal paths through which contagious disease may be 
acquired are : the respiratory tract (including the eyes and the lacri- 
mal ducts), the gastrointestinal tract and the urogenital tract. The 
latter does not concern a discussion limited to infancy and early 
childhood. It is important to realize that, in general, the breeding 
place of bacteria that cause contagion is actually within the tissues 
of the sick person and the attack should be directed toward the de- 
struction of bacteria within the host. 

The principal microbic diseases of young children acquired through 
the respiratoiy tract are the exanthemas and the acute lung infections, 
including various types of sore throat. It should be emphasized that 
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less success lias attended tlie struggle against respiratory diseases 
than against those that affect the intestinal tract. Antiserums, anti- 
toxins and vaccines have not been very effective, except in some in- 
stances. Nevertheless, the shock of scarlet fever and epidemic men- 
ingitis has been materially lessened through their use, and smallpox 
and diphtheria might virtually he eliminated if mankind were suffi- 
ciently disposed to bring this to pass. One can predict that within 
a reasonable time the respiratory infections will be reduced strikingly. 
The urgent need for study of microbie respiratory infections should 
be re-emphasized. More loss of working time, more impaired effi- 
ciency, more suffering and more deaths are caused by infections of 
the respiratory tract than the totality of ill effects from all other 
sources combined. This conquest is the great problem confronting 
medical science today. 

Unlike the respiratory tract, which is normally a germ-free system, 
the gastrointestinal tract is from the first hours of life a bacterial 
breeding ground. Half the weight of the feces consists of bacteria, 
and that this mass of thirty trillions represents the normal daily 
growth within the intestinal tract is evidenced by the fact that they 
are not of the same kind as those eaten with food. To multiply in 
this environment, a bacterium must meet three requirements: (1) it 
must thrive at body temperature, (2) it must withstand manj’- antag- 
onistic forces in the intestinal environment (e.g., enzymes, competi- 
tion with resident bacteria, and reaction changes of intestinal con- 
tents), (3) it must not produce products sufficiently inimical to arouse 
latent defensive and offensive powers to the host's tissues. 

Shortly after birth three principal varieties of intestinal bacteria 
establish themselves. They are: Bacillus bifidus. Bacillus acidoph- 
ilous, and Micrococcus ovalis. They agree in not producing putrefac- 
tive products ; all three ferment sugars, including lactose from which 
lactic acid is derived. Lactic acid is Nature’s preservative, and in 
the alimentary tract of the nursling it restrains the growth of putre- 
factive, or of disease-producing bacteria, and adds much to the defense 
of the immature and vulnerable alimentary canal. Also, most patho- 
genic bacteria, in the presence of sugar which they can utilize, pro- 
duce, not poisons, but lactic acid. Breast milk is admirably adapted 
for maintaining this supply of lactose. This protective action of the 
nursling’s bacteria is evidenced in the better protection against intes- 
tinal infection by normal nurslings in contrast to the susceptibility 
of artificially fed babies. 

Strangely enough, along with this goes a concomitant resistance to 
respiratory infections, although the reasons for this phenomenon are 
not fully understood. In a correlative fashion, a change to artificial 
feeding produces changes in the character of the intestinal flora both 
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as regai’ds varieties and tlieir cliemistiy, and such babies are more 
liable to suffer from microbic intestinal infections. 

The nearer the milk administered to the artifieiallj’- fed infant ap- 
proaches human breast milk in composition and sterility, the nearer 
the artificially fed infant approaches in its general resistance and 
condition that of normal nurslings. Unmodified cow's milk increases 
the proteolytic and putrefactive bacteria and decreases the laetocido- 
genic ones. ' If implantation in the intestinal tract is desirable, B. 
aeidophilous is the one to use and not B. coli (as advocated by Herter) 
or B. bulgarieus (as advocated by Metchnikoff). However, this pro- 
cedure is not ordinaifily neeessaiy since the same end may be achieved 
by suitable dietaiy modifications. The method is to reduce protein, 
increase carbohj^'drate and provide for feedings frequent enough to 
insure a continual supplj^ of lactose. 

Science has already achieved a remarkable conquest through a sig 
nificant reduction in the incidence of acute infections. This is mani- 
fest in the lessening of both infantile and maternal illness and deaths. 
It has been most conspicuously successful in intestinal infections, 
which are transmissible by food, fingex’s, flies, and water. Infections 
of the respiratory tract have been moi’e elusive. They are still cap- 
tains in the army of death. They affect parents and child alike ; their 
conquest is one of the great problems of the future. Venereal infec- 
tion, too, has been reduced, but by no means overcome. Here educa- 
tion must plaj’’ an important part. 

For the future, much remains; the missing links in the biologj’’ of 
infection — the totality of events which transpire between the time 
the microbes leave their ailing host and reappear to infect new vic- 
tims — must be sought for to make prevention perfect. New methods 
and procedures in the specific therapy of bacterial infections, espe- 
cially in the group of the respiratoiy and meningeal infections, are 
urgently needed. Finally, the dissemination of reliable infoi'mation 
and practice for the care of the mother, prospective and actual, and 
for the preservation of the offspi’ing, is a national challenge. 

An investigation has been made on the postmortem findings in 337 
stillborn infants, 179 of which were males and 158 females. Fetal 
death dxie to mateimal disease accounted for 10.97 per cent of the 
total; of these, 5.35 per cent were atti’ibutable to sj^philis, while 4.45 
per cent resulted from toxemia of pregnancy. Deaths of placental or 
funicular oi’igin totaled 9.49 per cent, about equally divided between 
placenta previa, premature separation of the placenta, and prolapse 
and compression of the cord. Had placentas been studied, excessive 
infarction would probably have been found as a cause in some in- 
stances. Malformations incompatible with independent life totaled 
10.98 per cent, of which aneneephaly accounted for most of the cases. 
This percentage was probably unnaturally swollen bj’- specimens of 
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anenceplialy sent in from outlying towns. Birtli trauma Avas tlie most 
frequent cause of death in this series (29.97 per cent), ivhile the com- 
monest injuiy AAms to the falx cerebri and the tentorium cerebelli, or 
both. It is probable that mortality from this cause could be reduced 
ndth better obstetric care, since 61 of the 101 cases ivere regarded as 
normal spontaneous delii^eries. 

In 15.43 per cent of all cases prematurity was considered the cause 
of death in the absence of any other explanation, but this is not sat- 
isfactory, except for those specimens born before the eighth month. 
The cause of pi'ematurity itself is the greatest gap in our hnondedge 
of stillbirth. The prevention of premature labor Avould reduce the 
number of stillbirths by at least 20 per cent. Postmaturity Avas des- 
ignated as the cause in 1.18 per cent but this explanation is not sat- 
isfactory and hides onr ignorance of the real cause. Specimens that 
Avere retained and became maeei'ated total 16.02 per cent, the cause 
of death in these instances is unknoAAm and none shoAved any eAudence 
of syphilis. In approximately 40 per cent of all the stillbirths ex- 
amined the cause of death Avas undetermined. 

A similar postmortem study of 500 infants and children under eleven 
years of age affords some basis for determining the more important 
factors concerned in the death of young children. This is important 
because before preventive measures are instituted Ave should know 
Avhat our most important problems are. It can be shoAvn that the 
mortality is highest during the first day of life and that it decreases 
steadily thereafter. During the first Aveek nearly all the deaths are 
due to prematurity, birth trauma and congenital malformations. 
After the first month, infectious diseases and infections are chiefly 
responsible. 

The mortality from congenital malformations cannot be reduced 
appreciably. We have no knoAAdedge of their etiology and the great 
majority are inconsistent with prolonged life. HoAveA’-er, a fcAv lives 
in this group may be saved by appropriate operations. 

Premature birth is a problem of great importance. Many prema- 
ture infants may be saA^ed if great care and skill are exercised. Edu- 
cation of physicians and nurses in the care of the premature infant 
should be undertaken. IloAveAmr, the fundamental problem is the 
cause of premature labor. One knoAvs that in a feAV instances labor is 
brought on prematurely by disease of the mother, by injuries and by 
physical overexertion; but, as a rule, no satisfactory cause can at 
present be established. 

The deaths from birth trauma occur chiefly during the first Aveek. 
The premature infant is more liable to sustain trauma than the full- 
term offspring, and the problem is, therefore, partlj'’ that of prema- 
turity. It is known that Auolent uterine contractions, disproportion 
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between tbe size of the bead and tbe birtb canal, and instrumentation 
all tend to cause injury of tbe brain. No doubt there are other factors 
also. Possibly some lives in this group could be saved by closer study 
of tbe problem. 

Malnutrition is no longer a factor of great importance. The mod- 
ern science of infant feeding has had remarkable success in this field. 

Accidental deaths occur largely in the older children of the group 
and are mainly due to automobiles. This is a problem for the com- 
munity rather than for the medical scientist. 

The acute infectious diseases take their toll chiefly after the age of 
six months. Very young infants apparently have some passive immu- 
nity from the mother, and are usually less exposed to contact infec- 
tion. Diphtheria may be prevented by previous immunization. Quar- 
antine against measles, pertussis and scarlet fe^mr is not very effec- 
tive because of the difficulty of distinguishing these infections from 
common colds in their early, most infectious stages. 

A very high mortality results from nonspecific infections of the 
upper respiratory tract, such as common colds, phaiyngitis (including 
tonsillitis), bronchitis, and bronchopneumonia. One of the common 
complications of colds and sore throat is otitis media, which often re- 
sults in suppurative mastoiditis. This is one of the most dangerous 
infections of childhood. Another fi*equent complication of colds and 
sore throat, one which often results fatally, is bronchopneumonia. 
Research in the prevention and better management of this group of 
infections is greatly needed and should be encouraged in every possi- 
ble way. 

Cases of tuberculosis are all instances of contact infection in the 
home. The crusade against tuberculosis is gradually reducing the 
death rate from this disease. 

In the community forming the basis for this study (Minneapolis) 
syphilis is infrequent in children but is somewhat more frequent in 
the stillborn. 


The renal condition connected with toxemia of pregnancy and ec- 
lampsia leads to the recognition of four clinical types : 

1. Patients with chronic nephritis preceding the pregnancy. These 
patients continue with signs of renal deficiency after pregnancy. 
They form the “nephritic” group. 

2. Patients presumably healthy before pregnancy who develop al- 
buminuria during pregnancy, in vdiom all signs and symptoms of 
renal disease disappear after delivery but do not recur with a sub- 
sequent pregnancy. 

3. Patients presnmably healthy before pregnancj’- who develop al- 
buminuria during pregnancy, and in whom all signs and sj^mptoms 
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of renal disease disappear after delivery but do not recur with a subse- 
quent pregnancy. 

4. Patients presumably healthy before pregnancy who develop al- 
buminuria during pregnancy, but in whom all the signs and symptoms 
of renal disease persist permanently after delivery. 

This gi’ouping has proved useful; it is clinical in character and 
avoids the pathologic issue as to the histologic and pathogenetic char- 
acteristics of the glomerular lesions found in the patients of the 
fourth group. (It is assumed as a demonstrated fact that a chronic 
kidney lesion much resembling a chronic nephritis sometimes devel- 
ops from the ordinary acute toxemia kidney.) 

The first group of true nephritis, already established before preg- 
nancy, imposes on us a relatively simple responsibility. At least, the 
question can be stated clearly: given an already incurable kidney 
disease, perhaps with well-preserved kidney function and fair life 
expectancy, does a superimposed pregnancy impose a too heaiT^ bur- 
den upon the diseased kidney and hasten the downward course of the 
condition? For the most part this question might be answered in the 
affirmative, but the situation seldom presents itself in such a simple 
form. 

In regard to the second group two questions arise; First, how 
many cases actually fall into this fortunate group? Second, how 
long does it take to recover quickly, and if not, can anything be done 
to secure a quick recovery? To the last part of the second question 
an indirect approach will be indicated presently. The first question 
as to the relative size of this most favorable group is answered very 
differently by different observers. The older teaching, which for- 
merly was believed to be based on facts, was that toxemia with the 
first pregnancy produced a sort of immunity for subsequent pregnan- 
cies. Nevertheless, the justification of such an optimistic teaching 
seems considerably shaken by recent results, and Gibberd, for in- 
stance, is willing to place only about 50 per cent of all cases of al- 
buminuria of pregnancy in this group. A renewed statistical inquiry’’ 
in this country seems worth while. 

As to the third clinical group two remarks can be made : First, this 
is indeed a very peculiar hypersensitiveness, the cause of which is 
obscure and will probably be found largely through chance. Second, 
some women belonging to this group remain in it for two or three 
pregnancies only, after which the condition fails fully to clear up and 
the patient passes into the fourth and least favorable group. 

The fourth group, as defined, contains the word “presumably,” 
which is included for two reasons : first, to emphasize the care needed 
in deciding between groups 1 and 4, and second, as a concession to 
pathologists, and clinicians as well, who were fond of arguing that a 
noninflammatory toxemia of pregnancy should not or could not de- 
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velop into a ehronic glonierulonepliritis. However, for all practical 
pui’poses, experience has shown that toxemia of pregnancy develops 
into a chronic type of kidney lesion, the clinical course of which may 
varj’- eonsiderahly. The limits lie between a heavy albuminnria with- 
out any other important symptoms, persisting for as long as twenty- 
eight years without leading to renal insufficiency, and a rapidly pro- 
gressing, one might well say fulminating nephritis with extremely 
high blood pressime, severe retinal changes and rapidly failing kidney 
function, ending in uremic coma eight to twelve months after deliv- 
ery. The fourth group is estimated bj’- Gihherd to include as many as 
10 per cent of all eases of toxemia of pregnancy ; others offer figures 
somewhat lower. 

These groups have to be considered from the point of view of the 
responsibility the phj'sician and obstetrician must assume and par- 
ticidarly from the vieiopoint of preventing cases from entering group 4. 
It is a commonplace that both in the second and third group there 
are considerable variations in the time required for the complete dis- 
appearance of all renal s 3 ’’mptoms and the regaining of full health. 
There is nothing original in the statement that recovery from the 
renal damage of toxemia of pregnanej’- depends very little on the 
sparing and protecting treatment following the deliverjq compared 
with what happened before laboi*. Also there is a rather general 
clinical impression to the effect that the duration rather than the 
severity of the s^'^mptoms of toxemia before the spontaneous or in- 
duced termination of the pregnancj’’ is the single factor of greatest 
importance for a rapid or protracted recoverjL 

Banister recentlj^ stressed the importance of early recognition of 
the beginning toxemia, emphasized the importance of immediate 
and energetic treatment, and then stated: “I have an idea that pro- 
longed treatment defeats its object.” He sets a time limit of some 
seven da 3 ’'S for energetic treatment. Should recovery or definite im- 
provement after this period not be noted, radical treatment should be 
chosen. At this point the folloiving statement of Gihherd is impor- 
tant; “In alloAving pregnancj’- to continue, we are exposing the 
mother to a veiy real risk of permanent renal damage for the sake 
of what majr be a macerated fetus.” The number of obstetricians 
and consulted inteniists sharing similar views is probably fairly large. 
Yet, the therapeutic view here presented is based both on that indefi- 
nite something cherished as clinical imiiression and on careful study 
of a large amount of material, handled to a considerable extent in a 
waj' contraiy to what is now proposed. It is onlj’’ actual results ob- 
tained in large series of cases treated according to this principle, that 
will prove the value of the procedui’e. 

Further, the fact that in cariying out this principle a time limit of 
observation is made use of as the decisive factor, rather than specific 
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S5’‘mptoms observed and evaluated during the observation period, 
serves to bring out the point that a field is here waiting for -well- 
planned and correlated researches in clinics rich in material. By ac- 
curate and systematic recording of different symptoms biologic indi- 
cations should be found for therapeutic procedures callable of prevent- 
ing or reducing permanent damage. In toxemia of pregnancy as in 
feiv other diseases a multitude of valuable signs can be studied al- 
ready, and with an intensified attack new ones are likely to be brought 
to light. 


The practice of modern obstetrics would be utterly impossible Avith- 
out the use of certain drugs, such as anesthetics, analgesics, oxytoeics, 
antisyphilitics and antiseptics. The proper use of these drugs must 
rest on a thorough investigation of their pharmocologic action. The 
results obtained by experiments on animals must be confirmed by 
accurately controlled research in the clinic. There are still great 
gaps in the fundamental pharmacologic knowledge, and particularly 
in the action of drugs with respect to their action in obstetric cases. 

The requirements for ideal anesthesia and analgesia in obstetrics 
are exacting. Pain should be relieved, without at the same time 
causing asphyxia and undue depression of uterine contraction. Fur- 
ther research is needed in this field Avith respect to the selection of 
the most suitable drugs, proper dosage and administration. 

Accurate information is available on the oxytocic action of pitu- 
itary extract and ergot. Recent work has furni.shed satisfactory 
methods for the bio-assay of these drugs, and it is now urgently 
needed to determine clinical dosage, so as to secure the desired thera- 
peutic effect without the production of untoAvard reactions. 

With regard to the care of the use of organic arsenicals, bismuth 
and mercury preparations for the treatment of syphilitic mothers, the 
aA’ailable chemotherapeutic knoAvledge is adequate for practical pur- 
poses. Further Avork dealing with the penetration of those remedies 
into the tissues of the fetus in effectiA'e parasiticidal concentration is 
called for. 

The usefulness of silver nitrate in the prevention of ophthalmia 
neonatorum is Avell established. Efforts to replace less irritating 
preparations for silver nitrate may be Avorth AAdiile. The indiscrimi- 
nate use of antiseptic douches is dangerous. Serious systemic poison- 
ing may folloAV as a result of absorption of the antiseptic by the 
genitourinary tract. Further attempt should be made at the discoA'- 
ery of chemotherapeutic agents for gonococcus infections. Work of 
this nature is exceedingly difScult and requires good laboratory fa- 
cilities, and Avell-trained specialists. 
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Tlie present methods of resuscitation of the newborn infant are 
crude. The use of carbon dioxide-oxj'’gen mixtures should be given a 
thorough trial. 


Radiation therapy should rest on recognized principles of the basic 
sciences. A consideration of the natru’e of photochemical change leads 
to the view that the effective radiant energy is absorbed into the atoms 
of which the tissue is composed — a superassimilation. The initial 
effect is chemical activation. The resulting chemical change is the 
beginning of an ever- expanding stream of chemical and physiologic 
events. We do not observe the initial change; we observe only some 
more or less eonsxDieuous physiologic or morphologic change which 
follows the exposure through amplification after a latent period. This 
obscures quantitative relations between exposure and effect. Never- 
theless, it is possible and necessary to formulate basic principles of 
dosage, if for no other reason than to discover hoAV empiric procedure 
differs from the theoretical. Such dosage determination depends on 
the area and volume of the tissues irradiated, the intensity and wave- 
length of the radiation used, and the duration of the exposure. 


Since reproduction and lactation demand from the mother consid- 
erable sacrifice not only of activity but also of body substance it is 
essential to know what are the necessary nutritive requirements both 
for ordinary maintenance and for the increased demand during preg- 
nancy and lactation. 

From the standpoint of energy requirements of the adult woman 
there are required between 1,500 and 3,000 calories daily, depending 
on the basal requirements of the individual and the amount and in- 
tensity of muscular activity in which she indulges. In pregnancy the 
total energy production increases slightly, beginning at the middle of 
gestation and finally reaching the maximum of approximately 20 per 
cent above her basal value before pregnancy; such increases appar- 
ently represent the heat production of the newly foi'med tissue both 
of the fetus and the mother, the rate per unit mass of tissue not being 
materially changed. During lactation the caloi’ic intake should be 
adequate for the ordinary maintenance requirements of the woman 
plus the energy loss in breast milk; the average mother will require 
from one-fifth to one-third more calories than for maintenance alone. 

The protein requirement of woman is known to be greater during 
the period of pregnancy tlian during her usual active adult life, but it 
is difficult to make a precise determination of the protein require-, 
ments for any stage in the life cycle. Protein requirement under a 
specific set of conditions depends on the biologic value or amino-acid 
make-up of the protein, the number of nonprotein calories, and the 
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degree of tissue activity, the accustomed amount of protein taken, 
the physiologic and nutritive state of the woman. The requirements 
for human reproduction can only he stated tentatively and within 
wide limits : for pregnancy from 25 to 50 gm. in addition to the maim 
tenance allowance of from 40 to 60 gm., and for lactation an addi- 
tional 50 to 100 gm., depending on the quantity of milk produced. 

Growth, pregnancy and lactation intensify the physiologic demands 
for minerals. From the practical dietary standpoint the problem is 
a most important one, especially in the United States, since it has 
been demonstrated that the American dietaries are inadequate in 
calcium, and in certain localities iodine deficiencies are very common. 
If a deficiency in minerals, namely, calcium, phosphorus, iron and 
iodine, occurs during the reproductive cycle, untoward effects may 
manifest themselves in the occurrence of relative infertility and abor- 
tion in the mother, and anemia, nutritional instability, tooth and 
skeletal disturbances appear in both mother and offspring. Although 
no exact determination of the mineral requirement throughout all 
stages of the human reproductive cycle has been made, it is estimated 
that from 1 to 1.5 gm. of calcium, 1.5 gm. or more of phosphorus, 18 
mg. of iron, 0.014 mg. or more of iodine daily are required for the 
average woman during the pregnant period. 

Animal experimentation has demonstrated that diets adequate in 
vitamin content for maintenance and growth fail to support normal 
reproduction and lactation. A quantitative statement of the vitamin 
requirements of man or his ability to store these factors in his tissues 
are not knoivn with any degree- of accuracy. It is apparent that if 
there is a deficiency in the food supply of the mother, either the 
maternal or the fetal tissue (or, perhaps, both) suffer. The efficiency 
of the transfer of vitamins from the maternal dietary to food for the 
fetus during prenatal life and to breast milk during postnatal life 
is not knoAvn for the human mother. 

More problems present themselves with regard to nutrition than 
can possibly be enumerated here. One can merely point out that an 
earnest desire has been created in modem parents for sound informa- 
tion and advice on all problems of parenthood. Although it is gen- 
erally recognized that an adequate nutritional program is of utmost 
importance during preparation for motherhood, pregnancy and lac- 
tation, for the good of both mother and child, only a fair start has 

yet been made toward supplying the kind of detailed information that 
would be of greatest use. 


Little speoiSe investigation lias been carried out regarding the 
feet of maternal diet on pregnancy and the fetus Statistical a- 
experimental studies upon maternal diet and its eSeet up® the ^i 
nd veight of the newborn indicate that actual starvatln and i 
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vere inanition do play a role in reducing the size and weight of the 
offspring, the production of fetal death and the premature tennination 
of pregnancy. In moderate degrees of inanition and in simple con- 
trol of maternal diet the fetus suffers no harm and is not limited as 
to size, weight or maturity. 

Investigations on calcium deficiency show that this mineral is nec- 
essary for the proiier development of the fetus and the maintenance 
of maternal weight during the pregnant state. 

Vitamin A deficiency affects the fertility of tlie animal and is of 
great importance in maintaining resistance to infection. It may be of 
value as a prophylactic agent during pregnancy and the puerperium. 
Vitamin C is necessary for the .successful tennination of pregnancy 
and the health of both mother and fetus. It affects both in proportion 
to the severity of its deprivation, though the fetus and the newborn 
show less effects of the deficiency than does the mother. Vitamin D 
has been shown to be essential for the embryonic development of the 
chick and the fish. It is very probable that the susceptibility of the 
newborn to rickets can be lessened b.y adequate amounts of anti- 
rachitic substance in the maternal diet. Vitamin E is essential for 
the successful termination of pregnancy. Its absence produces de- 
generation of the fetal mesodermal structures, especially the blood- 
forming tissues, which ultimately results in fetal death and absorption 
of the embryo, membranes and placenta. The characteristic mani- 
festations of vitamin E deficiency are difficult to obtain even in well- 
controlled experimental animals, unless the vitamin is practically elim- 
inated from the diet. It is doubtful whether it plays an important 
role in fetal death and abortion in the human because of its wide- 
spread distribution unless there are unknown conditions in bodily 
metabolism which in some way interfere with its proper utilization. 
There is a suggestion, however, that the use of vitamin E as a thera- 
peutic agent in primary sterility of unknown etiologj'’ may he of value. 
Experimental evidence indicates that the severity and rate of desti'uc- 
tion of the embryo and membranes is dependent on the quantitj'’ of 
vitamin E in the diet. 


Diet can be shown to bear a direct relation to the development of 
the bony pelvis of the adult woman. Prom maternity hospital records 
it appears that the incidence of deformed or contracted pelvis, al- 
though varying greatly with geographic location, climate, race, etc., 
shows a mean of about 15 per cent with about one-fourth of these 
resulting in difficult labor. Racially, negro ivomen have an incidence 
about four times as high as white mothers. An etiologic classifica- 
tion of pelvic deformities is desirable from the standpoint of preven- 
tion but this is difficult because of lack of knowledge as to the exact 
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causes. Hereditary and germinal defects account for some. Adja- 
cent developmental disturbances and overburdening tbe normal pe - 
vis during childhood can probably account for others. It is agreed 
that rickets is a most important factor. Among the direct causes of 
rachitic deformities of the pelvis are body weight, muscular tension 
and retardation of bony growth in infants before sitting or walking. 
In older children the mechanical effects of the body weight with coun- 
terpressure become of major importance. 

As in skeletal deformities of early rickets in general, there appears 
to be some correction in the pelvic deformities of early rickets, but 
these deformities doubtless largely persist into adult life. Prom sev- 
eral lines of evidence one may conclude that the probability is high 
that a large proportion of the adult female pelvic skeletal deformities 
may safely be ascribed to the persistent effect of earlier rickets. 

Btiologically, rickets seems clearly to be a metabolic disturbance 
of complex nature, involving the process of calcification in general and 
of ossification in particular. This process requires several factors of 
which the most important are-. (1) sunshine; (2) an internal secre- 
tion of the parathyroid glands that regulates the process in some un- 
known way; (3) the presence of calcium and phosphorus in proper 
form, amount and proportions; and (4) an antirachitic factor (vita- 
min D). Since the production of the latter is stimulated by the 
irradiation of a ‘‘provitamin” substance (ergosterol) both in the 
skin of the living body and in foods outside the body, the primary im- 
portance of sunshine becomes evident. This explains the prevalence 
of rickets in dark dwellings and cloudy climates, as well as the marked 
predisposition of the dark-skinned races. 


Osteomalacia, which most recent investigators regard as adult rick- 
ets, osteoporosis in chronic starvation (as well as in dietary deficien- 
cies), scurvy, osteitis fibrosa, etc., are other bone softening disorders 
of relatively slight importance, in comparison with rickets, in the pro- 
duction of skeletal deformities. 


The desirability of eliminating human rickets is apparent. It would 
greatly reduce the number of cripples and, incidentally, the pelvic 
deformities constituting the hazards of childbirth. It would also avoid 
much ill health and many deaths due to the infections to udiieh 
rachitic patients are markedly predisposed. Rickets appears to be a 
disorder readily preventable through hygienic measures. The appar- 
ent danger of dietary shortage of vitamin D in natural foods is obvi- 
ated by exposure of the skin to sunlight and by the artificial irradia- 
tion of many foods. These measures have been shown to be practicable 
and efficient for the prevention and cure of rickets. Of course proner 

fXtZT'r'' T‘ “d oker L- 

tntional factor. Portmately, the same factors tor the prevention 
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and cure of rickets appear to be likewise effective in osteomalacia and 
allied disorders. The future outlook is, therefore, hopeful for the 
marked reduction of pelvic skeletal deformities, and for' the elimina- 
tion of the associated dangers of childbirth, through preventive hy- 
gienic measures during infancy and childhood. 


Although human milk can fall short of being an adequate food to 
meet all needs of the baby, yet, in general, it may be said that the 
poorest quality of breast milk is superior to the less desirable types 
of artificial feeding. This conclusion is based on studies in which the 
nutritive state, rate of growth and development, and relative infant 
moi’bidity and mortality have served as indices. 

If one inquires as to what the qualities are that make human milk 
superior, various facts come to light. With regard to protein, it is 
easily digested and occurs in the proper proportion and in a suitable 
medium for efficient utilization. The fat not only furnishes material 
for proper formation of tissues but also seems to function in the diges- 
tive processes of protein when it is present in proper amounts (from 
3 to 5 per cent). Normal human milk carries a high percentage of 
lactose and is remarkablj’’ constant in amount but probably seldom 
causes digestive disorders. The amount of lactose seems sufficient for 
the production of heat needed by the child. 

With regard to certain minerals (calcium, phosphorus, chlorine, 
sodium, potassium and magnesium) it appears that for optimum utili- 
zation for the nutrition of the child it is paramount that they be pre- 
sented in proper combinations. Although it is impossible to say just 
what the combinations, relative proportions, and absolute amounts of 
these salts should be, it seems that normal human milk does provide 
them in a manner which is best adapted for the infant. The dietary 
role of other minerals, such as iron, copper and iodine, present in 
minute amounts, is little understood. 

With regard to vitamins, it may be said that although there are 
many ways in which the young infant may fail to receive or utilize 
its daily quota of vitamins, many grow and develop without experi- 
encing nutritive disaster when fed either breast milk or cow’s milk. 
There is apparently a great factor of safety in vitamins A and B, even 
of human milk, but human milk may fail as a protective agent against 
rickets even when the maternal diet is notably sufficient and well 
balanced. The adherence of women throughout pregnancy and lac- 
tation to dietaifies rich in fruit, vegetables, dairy products, glandular 
tissues and the like, together with an early presentation of vitamin- 
carrying foods to the infant, serve as the most potent factors in the 
production of a nutritionally stable child. 
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The influence of diet on the quality and quantity of secretion of 
human milk is another factor to be considered. _ The food of the 
mother, whether insufacient or excessive in caloric value, seems to 
alter the quality of the milk. 

Differences of opinion exist as to whether the quality and quan- 
tity of fat in the dietary is a determining factor in the composition of 
milk and further studies are needed before definite conclusions can 
be drawn. It is agreed that dietary carbohydrate does not influence 
appreciably the lactose content of breast milk, but that it may affect 
the fat content. Dietary protein does seem to influence the nature and 
concentration of the nitrogenous substances and perhaps the fat of 
breast milk to some extent, but the data are too limited to permit of 
clear-cut conclusions. A liberal, varied diet, containing protein of 
good quality, enables the average mother to produce milk of satisfac- 
tory composition and is in accord with the dietary recommendations 
in the literature on human lactation. The mineral content of diet in 
its relation to that of the milk is a subject in which conflicting results 
appear in many eases. Information is now being collected on the in- 
fluence of the liquid intake in variations in the composition of the 
secreted milk. 

The mother does not constitute a potent factor of safety in supply- 
ing the vitamin requirements of the infant. Consequently there is a 
rather direct relation between specific vitamin deficiency diseases in 
nurslings and the same deficiency in the mother’s diet. There are 
findings of an increase in vitamin 0 and D content of human milk 
after irradiation. 

Specific foods do not seem to affect the quality of milk nor cause 
disturbances in the infant. Drugs appear not to be transferred to the 
milk in sufficient quantity to affect the infant adversely. 


With regard to psychic influences on the secretion of milk it is ap- 
parent that the psychic state of the lactating ivoman (including her 
innate dispositmn, intense emotions, mode of living, environment and 
extent of physical activity) do apparently play an important role on 
t le quantity and quality ot milk secreted. However, it is obvious 
that httle IS known regarding the extent or manner in wliich these 
factors act, or the relationship of mental phenomena and correspond- 
mg piysiologie changes m the nervous system and mammaiy function 
lh,s paucity of present knowledge on the phases of this nnestioTS 
t le psychic influence on milk secretion emphatically solicits coordi 

ant hiXS;rses^" 
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RECOMMENDATIONS 

Tlie entire fund of present information concerning wliat is desir- 
able in safeguarding tlie bealtli of mother and child rests, with a 
few exceptions, upon .definite underlying principles rather than upon 
empiric procedure. These principles, in turn, are directly or in- 
directly traceable to discoveries furnished through the fundamental 
medical sciences. Although the frontiers of scientific knowledge are 
being pushed steadily backward bj'- vigorous research in all these basic 
branches, there is, unfortunately, no concerted and primary effort to- 
ward attacking the peculiar problems of child health and protection. 
Instead, most of the useful discoveries of tliis nature liave been made 
either quite without applied intent or else as the result of isolated 
and sporadic directed research. 

The great need is for an organized, simultaneous attack through 
workers representing all the ba.sic sciences. This might be effected by 
isolated groups, but obviously there would be distinct advantages in 
centralization. The program would be less spectacular immediately, 
but with more promise in the end, if attention were first directed to- 
ward filling in the existing gaps in the fundamental stock of in- 
formation. What some of these important gaps are in each basic 
science has been indicated in the preceding pages. It should be noted 
that these several contributions, valuable as they are, can only be 
considered as representative summaries reflecting the opinion and 
interests of a particular individual. No attempt toward exhaustive- 
ness was undertaken since placing the responsibility for a whole 
field of science on one person was obviously an impossible assignment. 
This lack of inclusive sun^ey is, hoivever, not important at the pres- 
ent time. Selective analyses, reflecting the personal background and 
interests of the contributors, have indicated many lacunae. 

The general recommendation is plain. A repi-esentative commis- 
sion, chosen from the best creative workers in the several basic med- 
ical sciences, should undertake a complete survey of the existing sit- 
uation as regards fetal-maternal problems and then outline a com- 
prehensive program of research. No great constructive advance can 
be made until it is clear where the problems lie and what their rela- 
tion to the whole may be. This can then serve as a guide for those 
laboratories or individuals who may wish to undertake larger or 
smaller fragments of the plan. Ideally, there should be found finan- 
cial support for a more organized attack, either parcelling out the 
work to isolated groups, or, better still, concentrating it in a central 
research institute. 
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cology, (Arcieri), 756 (abst.) 
of internal pudendal nerve in gyne- 
cology, (Arcieri), 756 (abst.) 
pudendal, in obstetrics, (Oku), 757 
(abst.) 

selected abstracts, 756 
spinal, action of, on perineum of par- 
turient women, (Andebert 
and Estienny), 759 (abst.) 
artificial dilatation under, (Fau- 
gere), 758 (abst.) 
dj-stocia labor under, (Metzger), 
759 (abst.) 

for low cesarean section, (Tasso- 
vatz), 759 (abst.) 

- in obstetrics, (Cosgrove), 758 
(abst.) 

rapid labor under, (Gautret), 758 
(abst.) 

twilight sleep in labor, (Fairbau-n), 
761 (abst.) 

Ausceio-cutaneous pain in gynecology 
and obstetrics, relieved by 
_ (Paroli), 756 (abst.) 

Anhydremia, acute, in hyperemesis grav- 
idarum, (Van Wyck), 245 


♦Janimiw. pp. 1-150; FebruarA-, pn. 
May, pp. 023-704 ; June, pp. 705-004. 


ir>7-300: 


March, pp. 301-454; 


April, pp. 4.55-022; 
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Aiiiliuc poisoning in tlic newborn, 
(Weinberg), 104 

Anterior lobe of tlie hypophysis, (Arey), 
886 

pituitary, action of, new observations 
on, (Kranl), 301 

Aorta, aneurysm of, case of floating 
uterus with calcified pedun- 
culated fibroids presenting, 
(Archer and Greenberg), 335 

Appendicitis, acute, hemorrhage into hy- 
datid of Morgagni simulat- 
ing, (Heinrich), 120 

Arsenic content of human placenta fol- 
lowing arsphenamine ther- 
ap 3 ', (Eastman), 60 

Arsphenamine therapy, arsenic content 
of human placenta follow- 
ing, (Eastman), 60 

Arterial hj-pertension in pregnane}', 

(Stieglitz), 36 

Aschheim and Zondek, pregnancy test 
of, in differential diagnosis 
of amenorrheic and climac- 
teric disturbances, (Solms 
and Klopstock), 372 (abst.) 

Asphyxia of newborn, (Coryllos), 512, 

600; (Ehrenfest), 875 
Drinker respirator treatment of im- 
mediate, (Murphy, Wilson, 
Bowman), 528, 599 
inhalational metliod of resuscitation 
from, (Henderson), 542, 600 
neonatorum, viewpoint of obstetrician 
in, (Kosmak), 600 

postnatal, treatment of, (Flagg), 537, 
600 

Asthenia, sedimentation rate in, (Ma- 
thieu, et al.), 201 

Atelectasis of newborn, (Coryllos), 512, 
600 

Atresia, complete, of cervix uteri, dysto- 
cia due to, (Bailey), 64 
(abst.) 

Avertin in childbirth, (Connell), 760 
(abst.) 

narcosis, (Edwards), 760 (abst.) 
value of, (Naujoks), 760 (abst.) 

B 

Babies, weight of, of elderly primiparac, 
(Quigley), 240 ‘ 

Bacterial contents vagina and uterus 
fifth day of normal puerperi- 
um, (Harris and Brown), 497 
(abst.) 

flora of the female genital passages 
in pregnancy and puerperium, 
(Bryce), 616 (abst.) 

Bactericidal power of blood, influence of 
specific and nonspecific pro- 
tein bodies on, in staphylo- 
coccic and gonorrheal infec- 
tions of female generative or- 
gans, (Pfalz), 620 (abst.) 

Barton forceps, cephalic application, 
(Harper), 282 


Basal metabolic rate in functional men- 
strual disturbances of adoles- 
cents, (Plass), 205, 586 

Basic sciences and their relation to ma- 
ternal and fetal problems, 
(Arey), 880 

Bezredka’s antivirus in puerperal sepsis, 
(Bubichenko), 620 (abst.) 

Bercovitz test in pregnancy, (Gordon and 
Emmer), 723 

Biology of infection, missing links in, 
(Arey), 888 

Birth certificates, proper filling of, 
(Adair), 767 

injuries, children crippled from, in 
United States, (Adair), 768 

Births, pilural, puerperium after, (Gidalc- 
witsch), 448 (abst.) 

B. Kroenig’s geburtschilflicher phantom- 
kurs in frage und antwort, 
615 (book review) 

Bladder, postpartum, care of, (Gallo- 
way), 561 

Bleeding, irregular, atypical, (Fluhmann 
and Morse), 461 

ovulation, (Fluhmann and Morse), 460 

postclimactcric, (Fluhmann and 
Morse), 462 

Blind, number of children in United 
Slates totally or partially, as 
result of syphilis or gonor- 
rhea, (Adair), 768 

Blindness of infants eliminated by ade- 
quate prenatal and postnatal 
care, (Adair), 768 

Blood, bactericidal power of, during 
pregnancy and puerperium, 
(Miller and Whitaker), 617 
(abst.) 

chemistry during pregnancy, (Eow’e), 
650 

in toxemia of pregnancy, (Schu- 
mann), 385 

coagulation, cessation of, in postpar- 
' turn hemorrhage, (Skajaa), 
364 (abst.) 

co\ints in toxemia of pregnancy, 
(Schumann), 386 

findings at termination of pregnancy, 
(Harvey), 476 

loss in placenta previa, (Bill), 229 
management of third stage of la- 
bor, with special reference to, 
(Calkins, et ah), 175, 420 

platelets in prognosis of puerperal 
sepsis, (Teoumine), 618 
(abst.) 

morphology during pregnancy, 
(Eowe), 652 

pressure findings in toxemia of preg- 
nancy, (Schumann), 384 

sugar in toxemia of pregnancy, (Schu- 
mann), 386 

stream infection following hysterec- 
tomy operation, (Burch and 
Burch), 705 

transfusion in placenta previa, (Bill), 
230 
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Bony ■pelvis, diet in velation to tlve de- 
velopment of, (Avey), 897 
Books teeeived, 300, 763 
Book reviews, 607 

Bowel, postpartum, care of, (Galloway), 
561 

Braxton-Hicks version in placenta pre- 
via, (Bill), 227 

treatment of placenta previa by 
(Nelms), 552 

Brooklyn Gynecological Society, Trans- 
actions of, 604 

C 

Cancer as complication of pregnancy, 
(Ehrenfest), 870 

development, age period clianges in 
the cervix uteri, with special 
reference to, (Freedman), 1 
of cervix, treatment of, comparison of 
results of surgery and of ra- 
diation in, (Jones, T. E.), 
187, 595 

uterine, miostagmin reaction in diag- j 
nosis of, (Schneider), 340 j 
radium treated, follow-up of, ^ 
(Schneider), 344 

Cannula for transuterine tubal insuf- 
flation, a new, (Hyams), 746 
Carbohydrate deficiency in hyperemesis 
gravidarum, (Van "Wyck), 
244 

Carcinoma of fallopian tube, primary, 
(Eabinovitch and Horton), 
689 

of cervix, etiologic factors in, (Smith, 

E. R.), 18 

of uterus, age incidence of, (Bald- 
win), 728 

of vagina, age incidence, (Baldwin), 
728 

of vulva, (Baldwin), 728 
Cardiac failure during pregnancy, 
(Ehrenfest), 870 

Cell volume per cent, intrapartum and 
postpartum, relation of, to 
morbidity, (Harvey), 476 
Cephalic application of forceps, (Har- 
per), 280, 575 

Certification of specialists, 148 (edito- 
rial comments) 

Cervical bag, use of, in placenta previa, 
(Bill), 227 

cesarean section, (Phaneuf), 498, 597 
erosion, sedimentation rate in, (Ma- 
thieu, et ah), 203 

Cervicitis, as cause of cancer of cervix, 
(Smith, F. R.), 23 

Cervix, cancer of, treatment of, compari- 
son of results of surgery and 
of radiation in, (Jones, T. 
E.), 187, 595 

carcinoma of the, etiologic factors in, 
(Smith, E. R,), 18 
erosion of, (Freedman), 6 
tuberculosis of, primary, (Missett), 


Cervix — Gout 'd 

uteri, age period changes in, (Freed- 
man), 1 

Cesarean section, (Ehrenfest), 874 
cervical, (Phaneuf), 498, 597 
cases of, in hospitals, (Findley), 
803 

classic, cases of, in hospitals, (Find- 
ley), 803 

low, spinal anesthesia for, (Tasso- 
vatz), 758 (abst.) 
in elderly primiparae, (Quigley), 
239 

'in placenta previa, (Bill), 227 
treatment of placeirta previa by, 
(Nelms), 553 

Chemical hysterectomy, fatal ease of, 
(Nokes), 744 

Chicago Gynecological Society, transac- 
tions of, 140, 752 

Child health and protection, White Con- 
ference on, 765 

Childbirth, avertin itr, (Connell), 760 
(abst.) 

Children, totally or partially blind, num- 
ber of in United States, as 
cause of syphilis or gonor- 
rhea, (Adair), 768 

Choriomas, (Schmitz), 256, 593 

Clinic patient, ears of, (Polak), 863 

Coitus infection as cause puerperal 
fever, (Bar), 617 (abst.) 

M 0 n i 1 i a vulvovaginitis following, 
(Plass, Hesseltine, Sorts), 
321 

Collected publications, Robert Dawson 
Evans Memorial, 615 (book 
review) 

Conception, products of, what procedure 
should be adopted for reten- 
tion of, (Woden), 452 
(abst.) 

Contraception, advice concerning, (Ebr- 
enfest), 878 

Contraceptive methods, instruction of 
student body with, (Findley), 
805- 

Contraceptives, use of, as cause of can- 
cer of cervix, (Smith, F. R.), 
• 22 

Contracted pelvis, as complication in la- 
bor, (Findley), 798 

Convulsions in toxemia of pregnancy, 
(Schumann), 383 

Corpus uteri, rhabdomyosarcoma of the 
(Shapiro), 83 

Correspondence, 154 

Crippled children, number of, in United 
States, from birth, (Adair! 
768 

Cyst, ovarian, complicating pregnancy 
(Caverly), 566, 598 ’ 

sedimentation rate in, (Mathieu, et 
al.), 203 

Cystoeole, sedimentation rate in (Ma- 
thieu, et al.), 203 ' 
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D 

Death certificate, proper filling out, 
(Adair), 768 

Dehydration in hypereniesis gravidarum, 
(Van Wyek), 245 

Deliveries, forceps, (Mndley), 802 
operative, in hospitals, (Dindley), 802 
6000 consecutive, neonatal deaths in, 
(Lyon and Bemis), 373, 429 
spontaneous, after artificial rupture of 
membranes, (Guttmaeher and 
Douglas), 489 

Delivery, anemia following, (Galloway), 
562 

artificial, increase of, in hospital prac- 
tice, (Ehrenfest), 874 
forceps extraction, application of, 
(Harper), 280, 575 
high forceps, (Harper), 283 

in elderly primiparae, (Quigley), 
239 

normal, puerperal morbidity rate fol- 
lowing, (Claye), 448 (abst.) 
of diabetic patient, (Ehrenfest), 872 
pain following, treatment of, (Gallo- 
way), 561 

sleep following, (Galloway), 561 
version, in elderly primiparae, (Quig- 
ley), 238 

Dental hygiene in prenatal clinics, 
(Polak), 860 

Der einfluss des geschlechts verkehrs auf 
das befinden der Erau, 615 
(book review) 

Diabetes and pregnancy, (Ehrenfest), 
871 

Dick test in pregnancy, (Salmond and 
Turner), 619 (abst.) 
in relation to incidence of puerperal 
infection, (Stent), 619 
(abst.) 

Die wechselbeziehungen zwischen der 
Tuberkiloseerkrankung u n d 
den Generationsvorgaengen 
im weiblichen organismus, 615 
(book review) 

Diet during pregnancy, (Arey), 894 

Dilatation, artificial, under spinal anes- 
thesia, (Faugere), 758 
(abst.) 

Diuresis in hyperemesis gravidarum, 
(Van Wyck), 245 

Douche, lysol, as cause of cancer of cer- 
vix, (Smith, P. E.), 22 
types of, as cause of cancer, (Smith, 
P. E.), 22 

Drinker respirator treatment of immedi- 
ate asphyxia of newborn, 
(Murphy, IVilson, Bowman), 
528, 599 

Drugs in obstetrics, (Arey), 893 

Dry labor in elderly primiparae, (Quig- 
ley), 241 

Dyspareunia, psychotherapy in, (May- 
er), 362 


Dystocia due to complete atresia of cer- 
vix uteri, (Bailey), 64 (abst.) 
labor, under spinal anesthesia, (Metz- 
ger), 759 (abst.) 

relation between sterility or lowered 
fertility and, (Quigley), 240 

E 

Eclampsia as complication of labor, 
(Findley), 797 

treatment of, (Galloway), 560 
Eclamptic or preeclamptic intoxication, 
(Stieglitz), 31 

Ectopic gestation, bleeding in, (Hen- 
dry), 214 

eases of, in hospitals, (Findley), 
799 

treatment of, (Hendry), 210 
uterus unicornis with rudimentary 
left uterus and right, (Hart), 
131 

Edema in pregnancy, (Stieglitz), 30 
Editorial comments, 148, 442 
Education of midwives, (McCord), 837 
Embolism, postoperative, causes of, 
(Schumacher), 451 (abst.) 
treatment of, (Tholen), 511 (abst.) 
puerperal, causes of, (Schumacher), 
451 (abst.) 

treatment of, (Tholen), 511 (abst.) 
pulmonary, following hysterectomy op- 
eration, (Burch and Burch), 
705 

Encephalitis hemorrhagica after salvar- 
san treatment during preg- 
nancy, (Gammeltoft), 153 
(abst.) 

Endocrines, relation of, to maternal and 
fetal problems, (Arey), 884 
Endometritis, puerperal, following retro- 
grade infection through a ve- 
nous thrombosis, (Beck), 452 
(abst.) 

Endometrium of adolescents, examina- 
tion of, in functional men- 
strual disturbances, (Plass), 
206 

Energy requirements of the adult woman, 
(Arey), 894 

Epidemic of septic infection in Ma- 
ternity Hospital, (Allan and 
Bryce), 449 (abst.) 

Epidermidalization and epiderraoidal- 
ization of columnar epithe- 
lium and glands, (Freedman), 
7 

Episiotomy, prophylactic, (Eongy), 273 
Epithelium, columnar, and glands, meta- 
plasia of, (Freedman), 7 
squamous, hyperplasia of the, (Freed- 
man), 10 

Excretorj' function of uterine mucosa, 
(Sakuma), 289 (abst.) 
Exercise, postpartum, (Galloway), 562 
Extension courses, 154 (correspondence) 
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carcinoma of, 
and Horton), 


Fallopian tube, primary 
(Kabinovitcli 
689 

Fat, irradiated, use of, in gynecology, 
(Polzl), 25 (abst.) ' 

Female sex hormone, treatment of ir- 
regular uterine hemorrhage 
by, (Goldstine and Fogelson), 

m 

hormones, (Arey), 884 
Fertility, lowered, and dystocia, rela- 
tion between, (Quigley), 240 
Fetal deaths, abortion as cause of, 
(Adair), 770 

better classification of, (Adair), 
768 

morbidity and mortality, factors and 
causes of, (Ehrenfest), 867 
mortality in placenta previa, (Peck- 
ham), 45 

following artificial rupture of mem- 
branes, (Guttmacher and 
Douglas), 493 

Fetus, damage to, through repeated ex- 
postures to roentgen ray dur- 
ing pregnancy, (IJnter- 
berger), 151 (abst.) 

Fibroids, calcified pedunculated, case of 
floating uterus with, (Archer 
and Greenberg), 335 
multiple, of uterus, pregnancy com- 
plicated by, (Gin), 137 
Pibromyomas of uterus in elderly primip- 
arae, (Quigley), 236 
Flagg resuscitation apparatus, 539, 600 
Fluid intake to output, relation of, in 
toxemia of pregnancy, (Schu- 
mann), 385 

Follicular hormone, (Arey), 885 
Follow-up of radium-treated uterine can 
ccr, (Schneider), 344 
Forceps extraction, application in, (Har- 
per), 280, 575 

high, in elderly primiparae, (Quig 
ley), 239 

obstetric, a new, (Zweifel), 138 

use of, in general practice and in the 
_ home, (Ehrenfest), 875 
Frankenhauser ganglion, anesthesia of 
in gynecology, (Arcieri), 756 
(abst.) 

’s syndrome, sedimentation rato 
in, (Mathieu, et al.), 203 


Genital passages, 
of, in 


Frochlich ’ 


re- 


in, 


in. 


rc- 


G 

Galacfo.se tolerance during pregnancy 
. .(Eowe), 655 

vialianic dilatation, clu-onie menorrhagia 
cured by, (Pedersen), 122 

Gangrene of puerperal uterus, (Wein- 
zierl), 451 (abst.) 
puerperal, in septic conditions and 
gynergen medication, 
(Saenger), 451 (abst.) 


female, bacterial flora 
03 , 3 n pregnancy and puer- 
perium, (Bryce), 616 (nbst.) 

Gentian violet in treatment of Moniha 
vulvovaginitis, (Plass, Hesscl- 
tine, Borts), 321 

Gestation, ectopic, bleeding in, (Hen- 
dry)} 214 

cases of, liospitals, (Findley), /yll 
Glands, hyperplasia of, (Freedman), 12 
Skene’s or Bartholin’s, infection of, 
sedimentation rate in, (Ma- 
thieu, et al.), 203 

Glucose, intravenous administration of, 
the continuous, (McConnell), 
250 

treatment of hyperemesis gravidarum, 
(Van Wyck), 244 

Gonorrhea, as cause of blindness in chil- 
dren, number of, in Hnited 
States, (Adair), 768 
Graduate teacliing of obstetrics, 
(Holmes) , 809 

Gynaekologiscbe operationslebro, (Pabam 
and Amreich), 607 (book 
view) 

Gynecologic service, psychotherapy 
(Mayer), 357, 430 
therapy, intrauterine instillations 
(Mussatow), 334 (abst.) 
Gynecological operations, 607 (book 
view) 

Gynecologist, training of, (Cullen), 389 
(abst.) 

Gynecology, amenorrhea, radiation treat- 
ment of, (Kaplan), 52 
American Board of, certificate liolders, 
296 

anesthesia in, 756 (abst.) 

local, (Heim), 757 (abst.) 
asthenia, sedimentation rato in, 
(Mathieu, et al.), 201 
atresia of cervix, complete, dystocia 
due to, (Bailey), 64 (abst.) 
development, age period 
changes in, (Freedman), 1 
cervix, surgery and radiation in, 
(Jones, T. E.), 187, 595 
uterine, miostagmin reaction in 
diagnosis of , (Schneider), 340 
carcinoma of cervix, etiologic factors, 
(Smith, F. B.), 18 
of fallopian tube, primary, (Eabiiio- 
viteh and Horton) , 689 
of vagina, primary, in girl of four- 
teen, (Baldwin), 728 
cervical erosion, sedimentation rato in 
(Mathieu, et al.), 203 ’ 

choriomas, (Schmitz), 256, 593 

control of pain, (Halban), 757 (abst.) 
cystoeele, sedimentation rate in 

(Mathieu, et al.), 203 
cysts, ovarian, sedimentation rate in 
(Mathieu, et al.), 203 
embolism postoperative, causes of, 

(Schumacher),. 451 (abst.) 


cancer 


of 
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female sex hormone, treatment of ir- 
regular uterine bleeding by, 
(Goldstine and Togelson), 
464 

fibroids, multiple, of uterus, pregnancy 
complicated by, (Gill), 137 
Froelilicii ’a syndrome, sedimentation 
rate in, (Matliieu, et ah), 203 
h e m a n g i 0 m a-endotlielioma intra- 
vasculare of ovarj^, (Sovak 
and Carabba), 544, 597 
hemorrhage, irregular uterine, treat- 
ment of, bj' female sex hor- I 
mone, (Goldstine and Fogel- 
son), 464 

heterologous tumors of the uterus, 
(Shapiro), 83 

hydrocele, double tuberculous, affec- 
tions of round ligament and, 
(Jones, E. M.), 196 (abst.) 
hysterectomy, chemical, fatal ease of, 
(Nokes), 744 

mortality in, (Burch and Burch), 
704 

infection of Skene’s and Bartholin’s 
glands, sedimentation rate in, 
(Mathieu, et ah), 203 
interposition operations, analysis of, 
(Meshberg), 398 

irradiated fat in, (Polzl), 25 (abst.) 
irregular menses, (Pluhmann and 
Morse), 458 

uterine hemorrhage, treatment of, by 
female sex hormone, (Gold- 
stine and Pogelson), 464 
kraurosis vulvae, (Eerrhun), 217 
(abst.) 

Krukenberg tumors of ovary, (Ben- 
nett and Douglass), 91 
local anesthesia in, (Heim), 757 
(abst.) 

malignancy, sedimentation rate of, 
(Mathieu, et ah), 203 
matin sleep in, (Chandler), 285, 589 
menorrhagia, (Fluhmann and Morse), 
457 

chronic, cured by zinc chloride 
ionization, (Pedersen), 122 
menses, irregular, (Fluhmann and 
Morse), 458 

menstrual cramps, tetanoid s)'ndrome 
and its relation to, (Hart- 
ley), 725 

disturbances of adolescents, (Plass), 
205, 586 

menstruation, uterine mucous mem- 
brane during, (Bartelmez), 
623 

miostagmin reaction in diagnosis of 
uterine cancer, (Schneider), 
340 

myomas, uterine, sedimentation rate 
in, (Mathieu, et ah), 202 
neurofibromatosis, pregnancy as com- 
plication of, (Kushner), 116 


Gynecology — Cont ’d , 

new stitching device, (Tliompson), 750 
operative, (Crossen), 609 (book re- 
view) 

ovarian cyst complicating pregnancy, 
(Caverly), 566, 598 
sedimentation rate in, (Mathieu, 
et ah), 203 

tumor, an unusual, (Stein, I.), 140 
pain, control of, (Halban), 757 (abst.) 
prolapse of uterus, sedimentation rate 
in, (Mathieu, et ah), 203 
psychotherapy and, (Mayer), 357, 430 
radiation in cancer of cervix, (Jones, 
T. E.), 187, 595 

treatment of amenorrhea, (Kaplan), 
52 

of sterility, (Kaplan), 52 
rectocele, sedimentation rate in, 
(Mathieu, et ah), 203 
retroversion of uterus, sedimentation 
rate in, (Mathieu, et ah), 
203 

rhabdomyosarcoma of the corpus 
uteri, (Shapiro), 83 
roentgen diagnosis in, (Stein), 671 
salpingitis, sedimentation rate in, 
(Mathieu, et ah), 201 
sarcomas of the uterus, (Shapiro), 83 
sedimentation rate in, (Mathieu, et 
al), 197, 591 

sterility and dystocia, relation between, 
(Quigley), 240 

radiation treatment of, (Kaplan), 
52 

sedimentation rate in, (Mathieu, et 
ah), 201 

sterilization, surgical, (Eongy), 272 
suggestive therapy, (Mayer), 360 
surgical sterilization, (Eongy), 272 
surgery in cancer of cervix, (Jones, T. 
E.), 187, 595 

of pelvic-utero-adnexal sympath- 
etics, (Mayer and Dejardin), 
233 (abst.) 

sympathectomy in, (Eouffart), 139 
(abst.) 

teaching of, resume of questionnaires 
sent to medical deans, (Find- 
ley), 768 

tetanoid sjmdrome and its relation to 
menstrual cramps, 725 
thrombosis, postoperative, causes of, 
(Schumacher), 451 (abst.) 
thymophysin in uterine inertia, 
(Bauer), 411, 752 

torsion of undiseased uterine adnexa 
in virgins, (Downer and 
Brines), 665 

transuterine tubal insufflation, new 
cannula for, (Hyams), 746 _ 
trichomonas vaginalis vaginitis, sedi- 
mentation rate in, (Mathieu, 
et ah), 203 
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Gj’iiecology — Cont ’d 

tubal insufflation, transuterinc, new 
cannula, for, (Hyains), 74fi 
patency test, simplified method of 
introducing the c a r b o n 
dioxide in, (Hanson), 749 
tuberculosis of cervix, (Missett), 431 
of female pelvis, (Jameson), 228 
(abst.) 

tumors of ovarj’-, Krukeuberg, (Ben- 
nett and Douglass), 91 
of uterus, heterologous, (Shapiro), 
83 

uterine cancer, miostagmin reaction in 
diagnosis of, (Schneider), 
340 

hemorrhage, studies on, (Fluhmann 
and Morse), 455 

inertia, thymopliysin in, (Bauer), 
411, 752 

myomas, sedimentation rate in, 
(Mathieu, et ah), 202 
vaginal illumination, simple method of, 
(Slmayerson), 748 

vesicular mole, bleeding in, (Hendry), 
210 

von Eecklinghausen ’s disease, (Kush- 
ner), 116 

vulvitis aphthosa, (Flussor), 268 
(al3st.) 

vulvovaginitis, Monilia, (Plass, Hes- 
• seltine, Borts), 320 

H 

H a n d b u e h der inneron sekretion, 
(Hirsch), 611 (book review) 
der Mikroskopisehen anatomie des 
menschen (Mollendorff and 
Schroder), 612 (book review) 

Hemangio-endothelioma intravasculare of 
ovary, (Sovak and Car abba), 
544, 597 

Hemixfiegia complicating pregnancy, 
(Perkins), 135 

Hemoglobin, intrapartum and post- 
p a r t u m, relation of, to 
morbidity, (Harvey), 476 

Hemorrhage, accidental, (Polak), 218, 
420 

associated with pregnancy, (Fluhmann 
and Morse), 455 

following hysterectomy operation, 
(Burch and Burch), 706 
in early months of pregnancy, 
(Hendry), 211, 420 

in nonpregnant conditions, (Fluhmann 
and Morse), 455 

into hydatid of IMorgagni simulating 
acute appendicitis, (Hein- 
rich), 120 

intraabdominal, from rupture of vein 
during pregnancy, (Falk), 
118 

intracranial, of newborn, (Tyson and 
Crawford), 694 


Hemorrhage — Cont ’d 

irregular uterine, treatment of, by 
female sex hormone, (Gold- 
stine and Fogelson), 464 
late, in postpartum period, (Balard), 
453 (abst.) 

of pregnancy, sj'mposium on, 420 
postabortal, late, (Praeukel), 454 
(abst.) 

postoperative, as complication of labor, 
(Findley), 798 

postpartum, cessation of coagulation 
of blood in, (Skajaa), 364 
(abst.) 

late, (Fraenkel), 454 (abst.) 
treatment of, (Galloway), 558 

Hemorrhagic lesions of the placenta, 
significance of, (Montgomery, 
T. L.), 169 

Hereditary lues, new methods in treat- 
ment of, (Arbat), 153 (abst.) 

Heterologous tumors of the uterus, 
(Shapiro), 83 

Higli forceps axjpHcation, (Harper), 282 

Histology, textbook of, (Jordan), 610 
(book review) 

Hormone, anterior pituitary, action of, 
(Kraul), 301 
female sex, (Arey), 884 

treatment of irregular u t e ri n c 
hemorrliage by, (Goldstine 
and Fogelson), 464 
follicular, (Arey), 885 

Hospital schools of nursing, state regu- 
lations governing the, (Kos- 
mak), 831 

Hospitalization of parturient women, 
(Ehrenfest), 877 

Hospitals, resum6 of questionnaires sent 
to, in relation to obstetric 
teaching, (Findley), 794 
rural, establishment of, (Adair), 774 

Human milk, qualities of, (Arey,) 898 

Hydrocele, double tuberculous, affec- 
tions of the round ligament 
with a report of a ease of, 
(Jones, B. M.), 196 (abst.) 

Hyoscine amnesia in labor, (Jennings), 
761 (abst.) 

Hyperemesis as complication of labor, 
(Findley), 797 < 

gravidarum, treatment of, (V a n 
.Wyck), 243, 581 

Hyperplasia of glands, (Freedman), 12 
of the squamous epithelium, (Freed- 
man), 10 

Hypothyroidism and pregnanev, (Ehren- 
fest), 871 

Hysterectomy, abdominal, and venous 
ligation in puerperal infec- 
tion, (Ferrari and Houel), 
664 (abst.) 

chemical, fatal case of, (Nokes), 744 
zinc chloride poisoning following, 
(Burch and Burch), 707 
mortality in, (Burch and Burch), 704 
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I 

Infant, blindness of, prevention in, by 
adequate prenatal and post- 
, natal care, (Adair), 768 
care, early, (Polak), 852 
deaths, early, better classification of, 
(Adair), 768 

mortality in elderly primiparae, (Quig- 
ley), 241 

proper nutrition of, (Adair), 769 
Infarction of the placenta, etiology and 
significance of, (Montgomerjq 
T. L.), 157, 579 

Infection, postpartum, treatment of, 
(Galloway), 559 

Innominate artery, aneurj’sm of, ease of 
floating uterus with calcified 
pedunculated fibroids present- 
ing, (Archer and Greenberg), 
335 

Intercourse, sexual, frequency of, as 
cause of cancer of cervix, 
(Smith, F. E.), 25 
Monilia vulvovaginitis following, 
(Plass, Hesseltine, Ports), 
321 

Internal pudendal nerve, anesthesia of, 
in gj'necology, (Areieri), 756 
(abst.) 

Interposition operations, analysis of 128, 
(Meshberg), 398 

Intestinal bacteria, (Arey), 887 
Intraabdominal hemorrhage from rup- 
ture of uterine vein during 
pregnancy, (Falk), 118 
Intracranial hemorrhage of newborn, 
(Tyson and Crawford), 694 
injury, (Ehrenfest), 874 
Intra dermal reaction to streptococcic 
filtrate in puerperal infection, 
value of, (Laffont and Ful- 
conis), 618 (abst.) 

Intrauterine instillations in gynecologic 
therapy, (Mussatow) , 334 

(abst.) 

Irradiated fat, use of, in gynecology, 
(Polzl), 25 (abst.) 

Irradiation, ultraviolet, of mother, in- 
fluence of, on constitution of 
the newborn (Freund and 
Schmitt), 151 (abst.) 

Item, 154, 296, 764 

J 

Johns Hopkins Hospital, statistical study 
of placenta previa at the, 
(Pcckham), 39 

K 

Kidney in toxemia of pregnanej-, (Schu- 
mann), 385 

Kjelland forceps, cephalic application, 
(Harper), 282 

Kraurosis vulvae, (Eerrhim), 217 (abst.) 
Krukenberg tumors of the ovary, (Ben- 
nett and Douglass), 91 


L 

Labor, complications of, cases of, in 
hospitals, (Findley), 797 
coordination of uterus in, (Eudolph 
and Ivy), 65, 141 

dry, as cause of cancer of cervix, 
(Smith, F. E.), 23 
in elderly primiparae, (Quigley), 
241 

dystocia, under spinal anesthesia, 
(Metzger), 759 (abst.) 
effects of separation of symphysis 
pnbis on, (Ekas), 682 
hyoscine amnesia in, (Jennings), 761 
(abst.) 

in elderly primiparae, (Quigley), 234, 
575 

induction of, by artificial rupture of 
membranes, (Guttmacher and 
Douglas), 485 

in elderly primiparae, (Quigley), 

236 

length of, (Calkins, et al.), 178 
after artificial rupture of mem- 
branes, (Guttmacher and 
Douglas), 489 

in elderly primiparae, (Quigley), 

237 

mechanism of, from the neurologist’s 
point of view, (Crothers), 
526, 600 

oral administration of sodium amytal 
in, (Hamblen and Hamblin), 
715 

i s o-amylethyl barbiturate in, 
(Hamblen and Hamblin), 
715 

painless, by local anesthesia, (Oku), 
758 (abst.) 

premature, in elderty primiparae, 
(Quigley), 236 

rapid, under spinal anesthesia, 
(Gautret), 758 (abst.) 
sedatives in, (Fairbairn), 761 (abst.) 
sodium amytal in, (Hamblen and Ham- 
blin), 715 

iso-am 3 'lethyl barbiturate in, (Ham- 
blen and Hamblin), 715 
technic of rupturing membranes, 
(Guttmacher and Douglas), 
486 

third stage of, management of, with 
special reference to blood 
loss, (Calkins, et ab), 175, 
420 

twilight .sleep in, (Fairbairn), 761 
(abst.) 

Laboratory diagnosis of early pregnancy, 
a simple, rapid procedure for, 
(Friedman and Lapham) , 
405 

Lacerations in elderly primiparae, 
(Quigley), 240 

Lactation, caloric intake during, (Arey), 
894 
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Laity, education of, in inatevnity and in- 
fancy Tforic, (Adair), I'll 

Les tnineus solides de I’ovaire, (de 
Mora), 608 (book review) 

Leiiceinia and pregnancy, (Bhrenfest), 
872 

Lipiodol in pelvic diagnosis, (Stein), 
671 

Lues, liereditary, new methods in treat- 
ment of, (Arbat), 153 
(abst.) 

Luminal, administration of, (Gliandlev), 
285, 589 

Lysol douche as cause of cancer of cer- 
vix, (Smith, P. B.), 22 

M 

Malaria as cause of abortion, (Ehren- 
fest), 873 

Malignancy of ovary or uterus, sedi- 
mentation rate in, (Matbieu, 
et al.), 203 

Malpositions in elderly primiparae, 
(Quigley), 237 

Malpresentations in elderly primiparae, 
(Quigley), 237 

Maternal and early infant care, (Polak), 
852 

Maternal and fetal problems, basic 
sciences and their relation to, 
(Arey), 880 

deaths, better classification of (Adair), 
768 

in Maryland, a survey of, (Knox), 
143 

death rate, hospital, (Adair), 768 
study of, (Gibberd), 416 
diet, effect of, on pregnancy and the 
fetus, (Arey), 896 

morbidity and mortality, factors and 
causes of, (Ehrenfest), 867 
mortality, causes of, in United States, 
(Polak), 858 

following artificial rupture of mem- 
branes, (Guttmacher and 
Douglas), 493 

from puerperal sepsis, (Young), 
445 (abst.) 

mortality in midwives' practice (Mc- 
Cord), 841 

in placenta previa, (Peckham), 40 

in United States, comparison of, 
with other countries, (Fin- 
dley), 783 

rale, high, national inquiry into the 
causes of, (Eden), 446 
(abst.) 

teaching of obstetrics and, (Fin- 
dley), 390 

trend of, in United States and for- 
eign countries, (McCord), 
842 

welfare, department of, 143 

report of committee of the American 
Association of Obstetricians, 
Gynecologists and Abdominal 
Surgeons, 290, 417 


Maternity care, the trained attendant in, 
(Kosmak), 835 

Matin sleep, (Chandler), 285, 589 
Medicine, graduates of, resume of ques- 
tionnaires sent to, (Findley), 
787 

Membranes, artificial rupture of, induc- 
tion of labor by, (Guttmacher 
and Douglas), 485 

rupturing, treatment of placenta 
previa by, (Nelms), 551 
technic of rupturing, (Guttmacher and 
Douglas), 486 

Menorrhagia, (Fluhmann and Morse), 
457 

chronic, cured by galvanic dilatation 
and zinc chloride ionization, 
(Pedersen), 122 

Menses, irregular, (Fluhmann and 
Morse), 458 

regular cycle, then continuous bleed- 
ing, (Fluhmann and Morse), 
459 

Menstrual cramps, tetanoid syndrome 
and its relation to, (Hartley), 
725 

cycle, relation of hemorrhage to the 
events of the, (Fluhmann and 
Morse), 455 

disturbances of adolescents, observa- 
t i 0 n s on the functional, 
(Plass), 205, 586 
involution, (Bartelmez), 631 
Menstruation, tissue loss during, (Bar- 
telmez), 629 

uterine mucous membrane during, 
(Bartelmez), 623 

Metabolic disturbances in hyperemesis 
gravidarum, (Van Wyck), 
243, 581 

rate, basal, in functional menstrual 
disturbances of adolescents, 
(Plass), 205, 586 

Metabolism, respiratory, during preg- 
nancy, (Eowe), 652 

Metaplasia of columnar epithelium and 
glands, (Freedman), 7 
Metastases, localization and frequency 
of, in puerperal sepsis, 
(Briigelmann), 450 (abst.) 
Metastasis, joint, in puerperal infection, 
(Burger), 451 (abst.) 
Microbic disease, transmission of, from 
parent to offspring, (Arey), 
886 

Middle-class patient, care of, (Polak) 
863 

Midwives and maternal and fetal mor- 
tality, (Adair), 771 
education of, (McCord), 837 
need for, in United States, (McCord) 
850 

practice, comparison of states in 
United States, (McCord), 843 
in United States and Europe, com- 
parison, (McCord), 843 
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MidwiveSj pvactiee — Cont ’cl 

maternal mortality in, (MeCord), 
8-11 

schools for, (Adair), 772 

Milk administered to artificially fed in- 
fant, (Arey), 888 

human, influence of diet on quality and 
quantity of secretion of, 
(Arey), 899 

psychic influences on secretion of, 
(Arey), 899 

qualities of, (Arey), 898 

Mineral requirement during pregnaiicj’, 
(Arey), 895 

Miostagmin reaction in diagnosis of 
uterine cancer, (Schneider), 
340 

klonilia vulvovaginitis, (Plass, Hessel- 
tine. Sorts), 320 

Mono-amniotic twins with twisted cords, 
CWilliams, T". J.), 129 

Morbidity, artificial rupture of mem- 
bra n e s, ( Guttmacher and 
Douglas), 492 

hemoglobin, cell volume per cent, and 
red cell count, intrapartum 
and postpartum, relation of, 
to, (Harvey), 476 

Mortality, fetal, following artificial rup- 
ture of membranes, (Gutt- 
macher and Douglas), 493 

in hysterectomy operations, (Burch 
and Burch), 704 

maternal, following artificial ruptm-e 
of membranes, (Guttmacher 
and Douglas), 493 
from puerperal sepsis, (Young), 
445 

teaching of obstetrics and, (Fin- 
dley), 390 

obstetric, (Prank and Kuslmer), 708 

of toxemia of pregnancy, (Schumann), 
383 

klucous membrane, uterine, during men- 
struation, (Bartelmez), 623 

Myomas, uterine, sedimentation rate in, 
(Mathieu, et al.), 202 

N 

Hails, increased growth of, during preg- 
nancy, (Halban and Spitzer), 
274 (abst.) 

Necrosis of the placenta, etiology and 
significance of, (Montgomery, 
T. L.), 157, 579 

Negroes, maternal and fetal morbidity 
and mortality of, (Ehren- 
fest), 879 

Neonatal deatlis, causes of, in United 
States, (Polak), 859 
in 6,000 consecutive deliveries, 
(Lyon and Bemis), 373, 429 

Nephritis in pregnancy, (Stieglitz), 26 

Neurofibromatosis, pregnancy as com- 
plication of, (Kuslmer), 116 


Neurologist’s point of view, mechanism 
of labor from, (Crothers), 
526, 600 

Newboni, aniline poisoning in, (Wein- 
berg), 104 

asphyxia of, (Coryllos), 512, 600 
of the, (Ehrenfest), 875 
Drinker respirator treatment of im- 
mediate, (Murphy, Wilson, 
Bowman), 528, 599 
inhalational method of resuscitation 
from, (Henderson), 542, 600 
viewpoint of the obstetrician in, 
(Kosmak), 600 

atelectasis of (Coryllos), 512, 600 
constitution of, influence of ultra- 
violet irradiation of mother 
on, (Freund and Schmitt), 
151 (abst.) 

infants of syphilitic mothers, treat- 
ment of, (Klaften), 153 
(abst.) 

intracranial hemorrhage of, (Tyson 
and Crawford), 694 
morbidity and mortality of, factors 
and causes of, (Ehrenfest), 
867 

resuscitation of, (Coryllos), 512, 600 
symposium on, 599 

New York Obstetrical Society, 429, 597, 
599 

Nosencephalus, case of, -with eventration 
of the abdominal and chest 
organs, polyhydramnios and 
other anomalies, (Polayes and 
Soifer), 109 

Novarsenobenzol, intravenous injections 
of, in puerperal sepsis, (Le 
Lorier), 620 (abst.) 

Nurses, education of, in obstetrics, 
(Adair), 772 

obstetric training of, (Kosmak), 828 
visiting, (Galloway), 564 

Nursing facilities and follow-up in 
United States, (Polak), 861 
hospital schools of, state regulations 
governing, (Kosmak), 831 
obstetric, postgraduate work in, (Kos- 
mak), 834 

Nutrition of infant, proper, (Adair), 
769 

0 

Oblique-cephalic application of forceps, 
(Harper), 281 

Obstetric internships in general hospitals, 
(Pindle 3 ’), 795 

mortality’, (Frank and Kuslmer), 708 
nursing, nurse’s knowledge of, (Kos- 
mak), 828 

postgraduate work in, (Kosmak), 
834 

Obstetrical analgesia, (Gwathmej'), 761 
(abst.) 

morbidit}- and end-results, (Welton, 
et al.), 263, 575 
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Obstetrical — Gout ’d 
Society of Pliiladelpbia, ^31, 439 

report of committee of, oii m 
cidence and treatment of the 
toxemia of late pregnancy, 
(Sclmmaiin) , 381, _ 439 
Obstetrician, viewpoint o^ in aspby^in 
neonatorum, (Kosmab), COU 
Obstetrics, (Williams), 613 (boob re- 
view) 

abdominal pain in pregnancy, (Eanc- 
Koberts), 295 (abst.) 
ablatio placentae, (Polak), 218, 420 
as complication of labor, (Fin- 
dley), 797 

abortion as cause of maternal deatlis, 
(Adair), 771 

in early months of pregnancy, 
(Hendry), 211 

in elderly primiparae, (Quigley), 
236 

legalized in Russia, (Adair), 771, 
(Ehrenfest), 867 

sedimentation rate in, (Matbieu, et 
al.), 200 

sepsis, (White), 448 (abst.) 
acidosis in pregnancy, (Sticglitz), 35 
American board of, certificate 
holders, 296 

and gynecology, American Board of 
announcement of examina- 
tions by, 154 

residencies in, in hospitals, 
(Holmes), 816 

uniform department of, (Findley), 
786 


anemia in pregnancy, (Harvey), 476, 
(Stieglitz), 35 
anesthesia, 756 (abst.) 
avertin, (Connell), 760 (abst.) 
local, (Heim), 757 (abst.) 
pudendal, (Oku), 757 (abst.) 
spinal, (Cosgrove), 758 (abst.) 
aniline poisoning in newborn, (Wein- 
berg), 104 

arterial hypertension in pregnancy, 
(Stieglitz), 36 

asphyxia of newborn, (Coryllos), 512, 
600 

Drinker respirator treatment of, 
(Murphy, Wilson, Bowman), 
528, 599’ 

inhalational method of resuscita- 
tion from, (Henderson), 542, 
600 

postnatal, (Flagg), 537, 600 
atelectasis of newborn, (Coryllos), 512, 
600 

avertin in childbirth, (Connell), 760 
(abst.) 

Borcovitz test in pregnancy, (Gordon 
and Emmer), 723* 

birth injuries, children crippled from, 
in Hnited States, (Adair), 
768 


Obstetrics— Cont ’d 

Braxton Hicks version in placenta 
previa, (Bill), 227 
treatment of placenta previa by, 
(Nelms), 552 

cervical bag, use of, in placenta previa, 
(Bill), 227 

cesarean section, (Findley), 803, 
(Phaneuf), 498, 597 
cesarean section, (Ehrenfest), 8/4 
cervical, (Findley), 803, (1 ha- 

neuf), 498, 597 
classic, ' (Findley), 803 
in elderly primiparae, (Qniglcy), 
239 

in placenta previa, (Bill), 227 
low, spinal anesthesia for, (Tas- 
sovatz), 759 (abst.) 
treatment of placenta previa by, 
(Nelms), 553 

clinic patient, care of, (Polak), 863 
combined pregnancy, (W^cintraiib), 735 
compound pregnancy, (Weintraub), 
735 _ 

contracted pelvis as complication of 
labor, (Findley), 798 
control of pain in, (Halban), 757, 
(abst.) 

delivery, artificial, increase of, in lios- 
pital practice, (Ehrenfest), 
874 

method of, in elderly primiparae, 
(Quigley), 23S 

spontaneous, after artificial rupture 
of membranes, (Guttmaelief 
and Douglas), 489 
drugs in, (Arey), 893 
dry labor, in elderly primiparae, 
(Quigley), 241 

eclampsia, as complication of labor, 

, (Findley), 797 

eclamptic and preeclamptic intoxica- 
tion, (Htieglitz), 31 
ectopic pregnancy, bleeding in, 
(Hendry), 214 

Uterus unicornis wdth rudimentary 
left uterus and right, (Hart). 
131 

edema in pregnancy, (Stieglitz), 36 
education of midwives, (Adair), 772; 
(McCord), 837 
of nurses, (Adair), 772 
of physicians in, (Ad.air), 774 
of students in, (Adair), 774 
embolism, puerperal, causes of, Schu- 
maeher), 451 (abst.) 
endometritis, puerperal, following re- 
trograde infection through 
venous thrombosis, (Beck) 
452 (abst.) t^ecK), 

episiotomy, prophylactic, 

273 ■ 


(Eoiigy), 

extension courses in, (Holmes) fin 
denths, bette; kSCt 


(Adiiir), 768 


ion of, 
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Obstetrics — Cent ’d 

forceps, a new, (Zweifel), 138 
deliveries, (Mndley)) 802 
extraction, (Harper), 280, 575 
use of, in general practice and in 
tlie home, (Ehrenfest), 875 
gangrene of puerperal uterus, (Wein- 
zierl), 451 (abst.) 

graduate education of physicians, 
(Holmes), 809 

hemiplegia complicating pregnancy, 
(Perkins), 135 

hemorrhage in early months of preg- 
nancy, (Hendry), 211, 420 
high forceps in elderly primiparae, 
(Quigley), 239 

hyoscine amnesia in, (Jennings), 761 
(abst.) 

hvperemesis, as complication of labor, 
(Findley), 797 

gravidarum, treatment of, (Van 
Wyek), 243, 581 

infant deaths, better classification of, 
(Adair), 768 

intracranial hemorrhage of newborn, 
(Tyson and Crawford), 694 
injury, (Ehrenfest), 874 
labor, complications of, cases of, in 
hospitals, (Findley), 797 
coordination of uterus in, (Rudolph 
and Ivy), 65, 141 
dystocia, under spinal anesthesia, 
(Metzger), 759 (abst.) 
in elderly primiparae, (Quigley), 
234, 575 

induction of, by artificial rupture 
of membranes, (Guttmacher 
and Douglas), 485 
length of, after artificial rupture of 
membranes, (Guttmacher and 
Douglas), 489 

mechanism of, from neurologist’s 
point of View, (Crothers), 
526, 600 

painless, by local anesthesia, (Oku), 
758 (abst.) 

rapid under spinal anesthesia, 
(Gautret), 758 (abst.) 
sodium amytal in, (Hamblen and 
Hamblin), 715 

iso-a m y 1 e t h y 1 barbiturate in, 
(Hamblen and Hamblin), 715 
third stage, management of, (Cal- 
kins, et ah), 175 

lacerations in elderly primiparae, 
(Quigley), 240 

loc.al anesthesia in, (Heim), 757 
(abst.) 

malpositions in elderly primiparae, 
(Quigley), 237' 

maternal death rate, hospital, (Adair), 
768 

bettor classification of, (Adair), 
768 

in Maryland, a survev of, (Knox), 
143 


Obstetrics, maternal — Cont ’d 

mortality, causes of, in Hnited 
States, (Polak), 858 
in midwives’ practice, (McCord), 
841 

welfare, department of, 143 
middle-class patient, care of, (Polak), 
865 

mono-amniotic twins with twisted 
cords, (Williams, T. J.), 129 
necrosis of placenta, (Montgomery, T. 
L.), 157 

neonatal deaths, causes of, in Hnited 
States, (Polak), 859 
nephritis in pregnancy, (Stieglitz), 26 
noseneephalus, case of, with eventra- 
tion of the abdominal and 
chest organs, polyhydramnios 
and other anomalies, (Polayes 
and Soifer), 109 

operative deliveries, (Findley), 802 
pain, control of, (Halban), 757 (abst.) 
papyraceous fetuses, twin, in triplet 
pregnancy, (Beierlein), 97 
placenta, ablatio, (Polak), 218, 420 
as complication of labor, (Fin- 
dley), 797 

arsenic content of, following 
arsphenamine therapy, (East- 
man), 60 

necrosis of, (Montgomery, T. L.), 
157 

previa, (Bill), 227, 420 

as complication of labor, (Fin- 
dley), 797 

statistical study of, at . Johns 
Hopkins Hospital, (P e c k- 
ham), 39 

treatment of, at Brookljm Hos- 
pital, (Nelms), 550, 604 
by Braxton Hicks version, 
(Nelms), 552 

by cesarean section, (Nelms), 
553 

by podalic version, (Nelms), 552 

structure of, (Arey), 882 
plural births, puerperium after, 
(Gidalewitsch), 448 (abst.) 
podalic version, treatment of placenta 
previa by, (Nelms), 552 
Porro operation in modern, (Eosen- 
feld), 556. 

postgraduate teaching, (Holmes), 811 
postnatal asphyxia, (Flagg), 537, 600 
postoperative hemorrliage as complica- 
tion of labor, (Findley), 798 
postpartum care, (Galloway), 558, 599 
prenatal and postnatal care, to elim- 
inate blindness in infants, 
(Adair), 768 

care in Hnited States, (Polak), 855 
intensive, 149 (editorial com- 
ments) 

primiparae, elderly, pregnancy in, 
(Quigley), 234, 575 
pudendal anesthesia in, (Oku), 757 
(abst.) 
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Obstetrics— Cont’d 

puerperal fever, infectious, (Bobinson 
and Cuttle), 449 (abst.) 
embolism, causes of, (Scliumacner), 

451 (abst.) 

endometritis following retrograde 
infection tbrongli a venous 
thrombosis, (Beck), 452 
(abst.) 

gangrene in septic conditions and 
gynergen medication, 
(Saenger), 451 (abst.) 
infection, joint metastasis in, 
(Burger), 451 (abst.) 
statistics of, (Jeannin and 
Sureau), 447 (abst.) 
prevention of, (Langborst) , 543 
(abst.) 

sepsis, (Hobbs), 445 (abst.) 

(White), 448 (abst.) 
maternal mortality from, 445 
(abst.) 

tetanus, (Chalier and Bousset), 452 
(abst.) 

thrombosis, causes of, (Schu- 
macher) 451 (abst.) 
uterus, gangrene of, (Weinzierl), 
451 (abst.) 

puerperium, uterine irrigation with 
alcohol during, (Brock), 574 
(abst.) 

pyelitis gravidarum, treatment of, 
(Hofbaner), 279 (abst.) 
rachitic naegele type pelvis, with 
faulty inclination and marked 
spinal deformity, (Jacobs), 
125 

renal fatigue in pregnancy, syndrome 
of, (Stieglitz), 30 

resuscitation of newborn, (Coryllos), 
512, 600 

rupture of membranes, artificial, in- 
duction of labor by, (Gutt- 
macher and Douglas), 485 
rural patient, care of, (Polak), 863 
sedatives in labor, (Pairbairn) , 761 
(abst.) 

sedimentation rate in, (Mathieu, et 
ah), 197, 591 

separation symphysis pubis, traumatic, 
(Bkas), 680 

sepsis as cause of maternal deaths, 
(Adair), 770 

septicemia, deaths from, (Adair), 770 
sodium amytal in labor, (Hamblen and 
Hamblin) , 715 

iso-amylcthyl barbiturate in labor, 
(Hamblen and Hamblin), 71.5 
spinal anesthesia in, (Cosgrove), 758 
(ahst.) 

stillbirths, causes of, in United States, 
859 

teaching of, and •maternal mortality, 
(Findley), 390 . 

in United States, (Findley), 785 
undergraduate, (Findley), 783 


Obstetrics, teaching of- — Cont’d 

resume of questionnaires sent 


to 

medical deans, (Findley), 
786 

third stage of labor, management of, 
(Calkins, et ah), 175 
thrombosis of interlobular arteries of 
kidneys in pregnancy, 
(Dalrymple), 115 (abst.) 
puerperal, causes of, (Schumacher), 
451 (abst.) 

toxemia, as complication of labor, 797 
in elderly primiparae, (Quigley), 
235 

of late pregnancy, incidence and 
treatment of, (Schumann), 
381, 439 

toxemic nepliritic group cases, obser- 
vations on, (Kellogg), 275, 
581 

training of nurses and attendants, 
(Kosmak), 828 

triplet pregnancy, papyraceous fetuses 
in, twin, (Beierlein), 97 
tubal pregnancy, sedimentation rate 
in, (Mathieu, et ah), 200 
twlight sleep in labor, (Fairbairn), 
761 (abst.) 

twin pregnancy, with deatli of one 
fetus, (Parks), 112 
twins, diversity of invasion of 
treponema in, a case of, 
(Peig), 152 (abst.) 

undergraduate teaching of, (Findley), 
783 

uterine rupture as complication of 
labor, (Findley), 798 
uterus bieornis unicollis, pregnancy in, 
with the child occupying one 
horn and the placental site a 
portion of both, (Michael), 
133 

vagina] repair, (Kongy), 269, 580 
venoclysis, the continuous intravenous 
administration of glucose, 
(McConnell), 250 

version, Braxton Hicks, in placenta 
previa, (Bill), 227 

treatment of placenta previa by, 
(Nelms), 552 

cases of, in hospitals, (Findley), 

in elderly 
238 

podalic, treatment of placenta previa 
by, (Nelms), 552 

vomiting -of pregnancy, treatment of, 
^ (Van Wyek), 243, 581 
well-to-do patient, care of, (Polak), 

oOO 

Operative gynecology, (Crossen), 609 
_ _ (book review) 

Organizations for maternity and infancy 
_ work, (Adair), 777 
Ovarian cyst complicating pregnancy, 
(Cavorly), 566, 598 


primiparae, ( Quigley) , 
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Ovarian — Cont ’d 

cysts, sedimentation rate in, (Mathieu, 
et aL), 203 

tumor, an unusual, (Stein, I.), 140 
Ovarj', iiemangio-endotlielioma intra- 
vascular, of, (Sovak and 
Carabba), 544, 597 

Krukenberg tumors o', (Bennett and 
Douglass), 91 

malignancy of, sedimentation rate in 
(Mathieu, et al.), 203 
solid tumors of, (de Mora), 608 (book 
reHew) 

Ovulation bleeding, (Fluhmann and 
Morse), 460 

P 

Pain, abdominal, in pregnancy, (Lane- 
Roberts), 295 (abst.) 
control of, in obstetrics and gyne- 
cology, (Halban), 757 (abst.) 
relief of the parturient, (Ehrenfest), 
875 

viseero-eutaneous, in gynecology and 
obstetrics, relief of, by local 
subcutaneous anesthesia, 
(Parol), 756 

Papyraceous fetuses, twin, in triplet 
pregnancy, (Beierlein), 97 
Parasitic diseases as cause of alDortion 
or premature labors, (Ehren- 
fest), 872 

Parturient, hospitalization of, (Ehren- 
fest), 877 

pain, relief of, (Ehrenfest), 875 
Parturition, forced and accelerated, in 
spinal anesthesia, (Pistuddi), 
759 (abst.) 

placental fragments at, some experi- 
ences concerning, (Eyberg), 
453 (abst.) 

Patency of tubes, new method of de- 
termining, in course of ab- 
dominal operations, (Newell), 
414, 588 

Pelves, contracted, in elderly primiparae, 
(Quigley), 237 

Pelvic irradiation in gynecology, effect 
of, upon child, (Ehrenfest), 
873 

viscera, visualization of, with lipiodol 
and pneumoperitoneum, 
(Stein), 676 

Pelvic-utero-adne-xal sj-mpatheties, clin- 
ical consideration of surgery 
of, (Mayer and Deiardin), 
233 (abst.) 

Pelvis, female, tuberculosis of, (Jame- 
son), 226 (abst.) 

rachitis naegelc typo, with faulty in- 
clination and marked spinal 
deformity, (Jacobs), 125 
Peritonitis following hysterectomy opera- 
^*on, (Burch and Burch), 705 
generalized abortal, operative treat- 
ment of, (Cliydenius), 497 
(abst.) 

Phonyl-cthyl-mal-on-vlurea, (Chandler) 
288 


Phlebitis, utero-pelvie, suppurative, ob- 
servations on, (Laffont, et 
al.), 497 (abst.) 

Physical measurements during normal 
pregnancy, (Rowe), 645 

Physicians, education of, in obstetrics, 
(Adair), 774 

graduate education of, in obstetrics, 
(Holmes), 809 

specialization of, (Adair), 775 

Physiology, relation of, to fetal and 
maternal problems, (Arey), 
883 

Pituitary experiments, tabulation of, 
(Kraul), 317 

extract in treatment of pyelitis of 
pregnancy, (Hofbauer), 279 
(abst.) 

Placenta, ablatio, (Polak), 218, 420 
arsenic content of the human, follow- 
ing arsphenamine therapy, 
(Eastman), 60 

hemorrhagic lesions of, significance of, 
(Montgomery, T. L.), 169 
human, arsenic content of, following 
arsphenamine therapy, (East- 
man), 60 

infarction of, etiology and significance 
of, (Montgomery), 157, 579 
necrosis of, etiology and significance, 
(Montgomery), 157, 579 
previa, (Bill), 227, 420 

as complication of labor, (Findley), 
797 

maternal mortality, (Peekham), 40 
statistical study of, at Johns Hop- 
kins Hospital, (Peekham), 39 
treatment of, at Brooklyn Hospital, 
(Nelms), 550, 604 
by Braxton Hicks version, 
(Nelms), 552 

by cesarean section, (Nelms), 553 
by podalic version, (Nelms), 552 
by rupturing membranes, 
(Nelms), 551 
structure of, (Arey), 882 

Placental circulation, (Arey), 883 
extracts, (Arey), 885 
fragments at parturition, some experi- 
ences concerning, (Eyberg), 

453 (abst.) 

implants in immature mice, (Kraul), 
312 

Pneumoperitoneum in pelvic diagiiosis, 
(Stein), 671 

Podalic version, treatment of placenta 
previa by, (Nelms), 552 

Porro operation in modern obstetrics, 
(Eosenfeld), 556 

Postabortal hemorrhage, (Fraenkel), 

454 (abst.) 

Posterior position, persistent, delivery 
of, (Harper), 283 

Postclimacteric bleeding, (Fluhmann and 
Morse), 462 

Postgraduate teaching in obstetrics, 
(Holmes), 811 

work in obstetric nursing, (Kosmak), 
834 
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Postnatal asphyxia, treatment of, 
(Flagg), 537, 600 

Postoperative embolism, causes of, 
(Schumacher), 451 (abst.) 
thrombosis, causes of, (Schumacher), 
451 (abst.) 

Postpartum care, (Galloway), 558, 599 
hemorrbage, (Fraenkel), 454 (abst.) 

treatment of, (Galloway), 558 
infection, treatment of, (Galloway), 
559 

Posture, postpartum, (Galloway), 562 

Pregnancy, abdominal pain . in, (Lane- 
Eoberts), 295 (abst.) 
acidosis in, (Stieglitz), 35 
alveolar carbon dioxide during, 
(Eowe), 655 

and anemia, (Ehrenfest), 872 
and diabetes, (Ehrenfest), 871 
and hyperthyroidism, (Ehrenfest), 871 
and labor in elderly primipara, (Quig- 
ley), 234, 575 

and leucemia, (Ehrenfest), 872 
and sexual intercourse, (Ballin), 617 
(abst.) 

anemia in, (Harvey), 476; (Stieg- 
litz), 35 

arterial hypertension in, (Stieglitz), 
36 

as complication of neurofibromatosis, 
(Kuslmer), 116 

Bercovitz test in, (Gordon and Em- 
mer), 723 

bactericidal power of blood during, 
(Miller and 'Whitaker), 617 
(abst.) 

bacterial flora of female genital pas- 
sages in, (Bryce), 616 (abst.) 
blood chemistry during, (Eowe), 650 
findings at termination of, (Har- 
vey), 476 

morphology during, (Eowe), 652 
cancer as complication of, (Ehren- 
fest), 870 

carbohydrate deficiency in, (Van 
Wyck), 244 

cardiac failure during, (Ehrenfest), 
870 

combined, (Weintraub), 735 
complicated by multiple fibroids of 
uterus, (GiU), 137 
compound, (Weintraub), 735 
delivery of diabetic patient, (Ehren- 
fest), 872 

diabetic patient, delivery of, (Ehren- 
fest), 872 

Dick test in, (Salmond and Turner), 
019 (abst.) 

diet during, (Arey), 894 
duration of, in toxemia, (Schumann), 
387 


early diagnosis of, simple, rapid pr 
cedurc for the laborator 
(Friedman and. Lapham), 4( 
edema in, (Stieglitz), 30 
energy production in, (Arey), 894 
galactose tolerance during, (flo^e 
655 


Pregnancy — Gont ’d 

hemiplegia complicating, (Perkins), 
135 


hemorrhage in early months of, (Hen- 
dry), 211, 420 

liemorrhages of, symposium on, 420 
in elderly primiparae, (Quigley), 234, 
575 

in uterus bicornis unicollis with the 
child occupying one horn and 
the placental site a portion 
of both, (Michael), 133 
mineral requirement during, (Arey), 
895 

Monilia vulvovaginitis and, (Plass, 
Hesseltine, and. Boris), 321 
nephritis in, (Stieglitz), 26 
normal, some functional criteria of, 
(Eowe), 644 

ovarian cyst complicating, ( Caver ly), 
566, 598 

physical measurements during normal, 
(Eowe), 644 

premature expulsion of uterine con- 
tents, (Ehrenfest), 871 
termination of, (Adair), 770 
prevention of, advice concerning, 
(Ehrenfest), 878 

protein requirement of woman during, 
(Arey), 895 

pyelitis of, treatment, (Hofbauer), 
279 (abst.) 

renal diseases during, (Ehrenfest), 
870 

fatigue in, syndrome of, (Stieglitz), 
30 


repeated exposures to roentgen ray 
during, damage to fetus 
througli, (Unterberger), 151 
(abst.) 

respiratory metabolism during, 
(Eowe), 652 

ruptnre of a uterine vein during, 
intraabdominal hemorrhage 
from, (Falk), 118 

salvarsan treatment during, encephali- 
tis hemorrhagica after, (Gam- 
meltoft), 153 (abst.) 
sedimentation rate in, (Mathieu, et 
ah), 199 

separation of symphysis pubis, trau- 
made, during, (Ekas), 680 
splenectomy during, (Ehrenfest), 872 
test of Aschheim and Zondek in dif- 
ferential diagnosis of amenor- 
rheic and climacteric disturb- 


a; 


stock),. 372 (abst.) ' 
thrombosis of interlobular arteries of 

(abst^ (Dalrymple), 115 

toxemia of, and necrosis of the pla- 

^^^^tionship between, 
(Montgomery), 172 
of late incidence and treatment of, 
(Schumann), 381, 439 
trichomonas vaginalis vaginitis in, 
(Bland, Goldstein, and 'Wen.- 
mh), 365, 438 
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Pregnancy — Cont ’d 

triplet, twin papyraceous fetuses in, 
(Beierlein) , 97 

tubal, sedimentation rate in, (Matbieu, 
et al.), 200 

tuberculosis as complication of, 
(Ehrenfest), 869 

twin, with early death of one fetus, 
(Parks), 112 

urine examinations during, (Rowe), 
648 

vital capacity during, (Rowe), 654 
vomiting of, treatment of, (Van 
Wyck), 243, 581 

weight relations during normal, 
(Rowe), 646 

Premature labors in elderly primiparae, 
(Quigley), 236 

Prenatal and postnatal care, adequate, 
to eliminate blindness in in- 
fants, (Adair), 768 
care in United States, (Polak), 855 
intensive, 149 (editorial comments) 
clinics, dental hygiene in, (Polak), 860 

Primiparae, elderly, pregnancy and labor 
in, (Quigley), 234, 575 

Professorships, immediate, training for, 
(Holmes), 820 

Progenity, radiotherapy and, (Doeder- 
lein), 152 (abst.) ; (Fischer), 
152 (abst.) 

Prolapse of uterus, sedimentation rate 
in, (Mathieu, et al.), 203 

Protein requirement of pregnant woman, 
(Arey), 895 

Pseudopregnaney, tissue loss following, 
(Bartelmez), 642 

Psychic influences on secretion of milk, 
(Arey), 899 

Psychotherapy in g;iTiecologie service, 
(Mayer), 357, 430 

Pudendal anesthesia in obstetrics, 
(Oku), 757 (abst.) 

Puerperal embolism, causes of, (Schu- 
macher), 451 (abst.) 
endometritis following retrograde in- 
fection through a venous 
thrombosis, (Beck), 452 
(abst.) 

fever, coitus infection as cause of, 
(Bar), 617 (abst.) 
infectious, (Robinson and Cuttle), 
449 (abst.) 

"Warnekros serum in, (Wozak), 555 
(abst.) 

gangrene, in septic conditions and 
gynergen medication, (Saeng- 
er), 451 (abst.) 

infection, abdominal hysterectomy in, 
(Ferrari and Houel), 664 
(abst.) 

bactericidal power of blood, and its 
relationship to development 
and course of, (Miller and 
■Whitaker), 617 (abst.) 
cases of, in hospitals, (Findley), 
799 

Dick test in relation to incidence 
of, (Stent), 619 (abst.) 


Puerperal infection — Cont ’d 

joint metastasis in, (Burger), 451 
(abst.) 

modern treatment of, (Anderodias), 
621 (abst.) 

prevention of, (Langhorst), 543 
(abst.) 

statistics of, (Jeannin and Sureau), 
447 (abst.) 

streptococcic flltrate in, value of in- 
tradermal reaction to, (Laf- 
font and Fulconis), 618 
(abst.) 

sulpharsenol in preventive treatment 
of, (Delmas and Bremond), 
620 (abst.) 

treatment of, with intravenous in- 
jections of aseptic pus, (Dev- 
raigne, Sauphar and May- 
er), 657 (abst.) 

morbidity, (Ehrenfest), 876 

rate, in patients delivered normally, 
(Claye), 448 (abst.) 

scarlet fever, (Devraigne, Baize and 
Mayer), 450 (abst.) 

sepsis, (Hobbs), 445 ( abst.); 

(■White), 448 (abst.) 
and sensitiveness to streptococcal 
toxins, CWliite), 619 (abst.) 
Bezredka’s antivirus in, (Bubi- 
chenko), 620 (abst.) 
blood platelets in prognosis of, 
(Teoumine), 618 (abst.) 
localization and frequency of metas- 
tases, (Briigelmann) , 4 5 0 

(abst.) 

maternal mortality from, (Young), 
445 (abst.) 

novarsenobenzol, intravenous injec- 
tions of, in, (Le Lorier), 620 
(abst.) 

venous ligation in, (Ferrari and 
Houel), 664 (abst.) 

tetanus, (Chalier and Rousset), 452 
(abst.) 

thrombosis, cause of, (Schumacher), 
451 (abst.) 

uterine inversion, acute, (Hamblock), 
434 

uterus, gangrene of, (Weinzierl), 451 
(abst.) 

Puerperium after plnral births, (Gidale- 
witsch), 448 (abst.) 

bacterial contents vagina and uterus 
on fifth day of normal, (Har- 
ris and Brown), 497 (abst.) 
flora of female genital passages in, 
(Bryce), 616 (abst.) 

bactericidal power of blood during, 
(Miller and ■Whitaker), 617 
(abst.) 

death in, causes of, (Peterson), 447 
(abst.) 

management of, (Longridge), 610 
(book review) 

pathologic, 445, 616 (selected ab- 

stracts) 

uterine irrigation with alcohol dur- 
ing, (Brock), 574 
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Pulmonary emBolism following hysterec- 
tomy operation, (Burch and 
Burch), 705 

Pyelitis gravidarum, treatment of, (Hot- 
bauer), 279 (ahst.) 

Pyosalpinx, spontaneous evacuation of, 
through the uterus, (Garvin), 
741 

E 

Badiation and surgery in treatment of 
cancer of cervix, comparison 
of results of, (Jones, T. E.), 
187, 595 

therapy and the basic sciences, (Arey), 
894 

treatment of amenorrhea and sterility, 
(Kaplan), 52 

of cancer of cervix, analysis of 200 
cases, (Jones, T. B.), 187, 
595 

Eadiotherapy and progenity, (Doeder- 
lein), 152 (ahst.) ; (Fischer), 
152 (ahst.) 

Eadium therapy in cancer of cervix, ra- 
tionale and technic of, 
(Jones, T. E.), 191 

treated uterine cancer, follow-up of, 
(Schneider), 344 

Eectocele, sedimentation rate in, (Ma- 
thieu, et ah), 203 

Eed cell count, intrapartum and post- 
partum, relation of, to mor- 
bidit)', (Harvey), 470 

Eenal bacteriology in toxemia of preg- 
nane}’, (Schumann), 385 ! 

diseases during pregnancy, (Ehren- 
fest), 870 

fatigue in pregnancy, syndrome of, 
(Stieglitz), 30 

function in toxemia of pregnancy, 
(Schumann), 385 

Boentgen diagnosis in gynecology, 
(Stein), 671 

Eespirator, Drinker, treatment of im- 
mediate asphyxia of new- 
born, (Murphy, 'Wilson, Bow- 
man), 528, 599 

Eespiratory metabolism, during preg- 
nancy, (Eowe), 652 

Eesuscitation apparatus, (Flagg), 539, 
600 

inhalational method of, from asphyxia 
of newborn, (Henderson), 
542, 600 

of the newborn, (Coryllos), 512, 600 
symposium on, 599 

Eetroversion of uterus, sedimentation 
rate in, (Matliieu, et ah), 203 

Ehabdomyosarcoma of the corpus uteri, 
(Shapiro), 83 

Pickets, diet in relation to, (Arey), 897 

Eoentgen ray during pregnancy, repeat- 
ed exposures to, damage to 
fetus through, (Hnterberger), 
151 (abst.) 

Eoentgenography -nath Epiodol used 
alone, (Stein), 672 


Eound ligament, affections of the, with 
report of a case of double 
tuberculous hydrocele, ( J ones, 
E. M.), 196 (abst.) 

Eupture of membranes, artificial, induc- 
tion of labor by,. (Gutt- 
macher and Douglas) , ,485 

Eural patient, care of, (Polak), 863 

S 

Salpingitis, sedimentation rate in, (Ma- 
thieu, et ah), 201 

Salvarsan treatment during pregnancy, 
encephalitis hemorrhagica 
after, (Gammeltoft) , 153 

(abst.) 

Sarcomas of the uterus, (Shapiro), 83 

Scarlet fever, puerperal, (Devraigne, 
Baize, and Mayer), 450 
(abst.) 

Sedatives in labor, (Fairbairn), 761 
(abst.) 

Sedimentation rate in gynecology and 
obstetrics, (Mathieu, et ah), 
197, 591 

Selected abstracts; 
anesthesia, 756 
fetal injuries, 151 

miscellaneous, 25, 64, 115, 139, 196 
217, 233, 268, 274, 279, 289, 
334, 356, 364, 372, 389, 416, 
497, 511, 543, 555, 574, 657, 
664 

pathologic puerperium, 445, 616 

Sella turcica, size of, in adolescents with 
functional menstrual disturb- 
ancesj (Plass), 206 

Sepsis, abortion, (White), 448 (abst.) 
as cause of maternal deaths, (Adair). 
770 

puerperal, (Hobbs), 445 (abst.); 
(White), 448 (abst.) 
localization and frequency of metas- 
tases, (Briigelmann), 450 
(abst.) 

maternal mortality from, (Young), 

' 445, (abst.) 

I Septic infection, epidemic of, in ma- 
ternity hospital, (Allan and 
Bryce), 449 (abst.) 
pus, treatment of puerperal infection 
with intravenous injecti ms 
of, (Devraigne, Sauphar and 
Mayer) 657 (abst.) 

Septicemia, classification of deaths from, 
(Adair), 770 

Serum protein value in hyperemesis grav- 
idarum, (Yan Wyck), 245 
Sexual intercourse, pregnancy and, 
(Ballin), 617 (abst.) 

Shock bleeding, (Skajaa), 364 (abst.) 
following hysterectomy operation, 
(Burch and Burch), 700 
Skene ^s or Bartholin’s glands, infection 
of, sedimentation rate in, 
(Mathieu, et ah), 203 
Social workers, education of, in mater- 
nity and infancy work, 
(Adair), 776 
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Societj- Transactions : 

American Association of Obstetricians, 
Gynecologists and Abdominal 
Surgeons, 417, 575 
BrookljTi Gynecological Society, 604 
Chicago Gynecological Society, 140, 
752 

New York Obstetrical Society, 429, 
597, 599 

Obstetrical Society of Philadelphia, 
431, 439 

Sodium amytal, oral administration of, 
in labor, (Hamblen and 
Hamblin), 715 

iso-amylethyl barbiturate, oral admin- 
istration of, in labor, (Ham- 
blen and Hamblin), 715 

Specialists, certification of, 148 (Edito- 
rial Comments) 
training of, (Holmes), 819 

Specimens, obstetric and gynecologic, 
catalogue of Lockyer collec- 
tion 609 (book review) 

Spinal anesthesia, action of, on perineum 
of parturient women, (Aude- 
bert and Estienny), 759 
(abst.) 

artificial dilatation under, (Fau- 
gere), 758 (abst.) 

dystocia labor under, (Metzger), 
759 (abst.) 

for low cesarean section, (Tasso- 
vatz), 759 (abst.) 

in obstetrics, (Cosgrove), 758 
(abst.) 

rapid labor under, (Gautret), 758 
(abst.) 

Splenectomy during pregnancy, (Ehren- 
fest), 872 

Staphylococcic and gonorrheal infections 
of female generative organs, 
(Pfalz), 620 (abst.) 

Sterility and lowered fertility and dysto- 
cia, relation between, (Quig- 
ley), 240 

radiation treatment of, (Kaplan), 52 
sedimentation rate in, (klathieu, et 
al.), 201 

Sterilization, permanent, (Ehrenfest), 
878 

surgical, (Eongy), 272 

Stillbirths, causes of, in United States, 
(Polak), 859 

Stitching device, a new, (Thompson), 
750 

Student, education of, in obstetrics, 
(Adair), 774 

Sulpharsenol, preventive treatment of 
puerperal infection with, 
(Delmas and Bremond), 620 
(abst.) 

Suppurative utero-pelvic phlebitis, ob- 
servations on, ( Laffont, 
Houel, and Ferrari), 497 
(abst.) 

Surgical sterilization, (Eongy), 272, 580 


Surgery and radiation in treatment of 
cancer of cervix, comparison 
of results of, (Jones, T. E.), 
187, 595 

of the pelvie-utero-adnexal sympathet- 
ies, clinical considerations of, 
(Mayer and Dejardin), 233 
(abst.) 

Sympathectomy in gynecology, (Eouf- 
fart), 139 (abst.) 

Symphysis pubis, separation of, trau- 
matic, (Ekas), 680 

Symposium on hemorrhages of preg- 
nancy, 420 

on resuscitation of newborn, 599 

Syphilis among pregnant women in 
United States, (Ehrenfest), 
869 

as cause of blindness in children, num- 
ber of, in United States, 
(Adair), 768 

in elderly primiparae, (Quigley), 236 

Syphilitic mothers, treatment of newborn 
infants of, (Klaften), 153 
(abst.) 

T 

Teaching of obstetrics and maternal 
mortality, (Findley), 390 
graduate, of physicians, (Holmes), 
809 

graduate, of obstetrics, (Holmes), 809 

obstetric, resume of questionnaires 
sent to medical deans, (Fin- 
dley), 786 

Tetanoid syndrome and its relation to 
menstrual cramps, (Hartley), 
725 

Tetanus puerperal, (Chalier and Eous- 
set), 452 (abst.) 

Thrombosis of interlobular arteries of 
kidneys in pregnancy, (Dal- 
rymple), 115 (abst.) 

postoperative and puerperal, treat- 
ment of, (Tholen), 511 

(abst.) 

causes of, (Schumacher), 451 

(abst.) 

puerperal, causes of, (Schumacher), 
451 (abst.) 

venous, puerperal endometritis follow- 
ing a retrograde infection 
through a, (Beck) , 452 

(abst.) 

Thymophysin in uterine inertia, (Bau- 
er), 411, 752 

Tissue loss during menstruation, (Bar- 
telmez), 629 

Torsion of undiseased uterine adnexa in 
virgins, (Downer and Brines), 
665 

of uterus, experimental, effects of, on 
the vessels of parametrium 
and contiguous tissues, (Po- 
lak and Mazzola), 658 
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Toxemia, as complication of labor, 
(Piiidley), 797 

duration of pregnancy in, (Selin- 
mann), 387 

in elderly primiparae, (Quigley), 235 

of pregnancy and necrosis of the pla- 
centa, relationship between, 
(Montgomery), 172 
blood chemistry of, (Schumann), 
385 

counts in, (Schumann), 3S6 
pressure finding in, (Schumann), 
384 

sugar in, (Schumann), 38G 
convulsions in, (Schumann), 383 
fluid intake to output in, (Schu- 
mann), 385 

kidney in, (Schumann), 385 
mortality, (Schumann),- 383 
renal function in, (Schumann), 385 
seasonal incidence, (Schumann), 381, 
439 

treatment, (Schumann), 387 
Van den Burgh test in, (Schumann), 
386 

Toxemic nephritic group cases, observa- 
tions on, (Kellogg), 275, 581 

Toxins, streptococcal, puerperal sepsis 
and sensitiveness to, (White), 
619 (abst.) . 

Trained attendant in maternity care, 
(Kosmak), 835 

Transuterine tubal insufflation, new can- 
nula for, (Hyams), 746 

Treponema, diversity of invasion by the, 
in a case of twins, (Peig), 
152 (abst.) 

Trichomonas vaginalis vaginitis in preg 
nancy, (Bland, Goldstein, 
Wenrieh), 365, 438 
sedimentation rate in, (Mathieu, 
et al.), 203 

Tubal insufflation, transuterine, new 
cannula for, (Hyams), 746 
patency test, simplified method of in- 
troducing carbon dioxide in, 
(Hanson), 749 
pregnancy, sedimentation rate in, (Ma- 
thicu, et al.), 200 

Tuberculosis and pregnancy, problem of, 
(Ehrenfest), 869 
in children, transmission of, from 
mother, (Adair), 768 
of cervix, primary, (Missett), 431 
of female pelvis, (Jameson), 226 
(abst.) 

Tubes, patency of, new method for de- 
termining, in course of ab 
dominal operations, (Newell), 
414, oSS 

Tumor, ovarian, an unusual, (Stein I.), 
140 

Tumors, hctcrologons, of the uterus, 
(Shapiro), 83 
Krukenberg, of the ovary, (Bennett 
and Douglass), 91 


Tumors— Gont’d 

solid, of ovary, (de Mora), 608 (book 
review) 

Twilight sleep in labor, (Pairbairn), 761 

(abst.) _ ' . 1 4 - 

Twin papyraceous fetuses in triplet 
pregnancy, (Beierlein), 97 
pregnancies in elderly primiparae, 
(Quigley), 235 

pregnancy, and early death of one 
fetus, two cases of, (Parks), 
112 

Twins, diversity of invasion of trepo- 
nema in a case of, (Peig), 
152 (abst.) 

mono-amniotic, with twisted cords, 
(Williams, T. J.), 129 

H 

Ultraviolet irradiation of mother influ- 
ence of, on constitution of 
the newborn, (Preund and 

Schmitt), 151 (abst.) 

Urine examinations during normal preg- 
nancy, (Eowe), 648 
of pregnant women, (Arey), 886 
effect of, on immature mice, 
(Kraul), 312 
Urobilinuria in hyperemesis gravidarum, 
(Van Wyck), 247 

Uterine adnexa, torsion of undiseased, 
in virgins, (Downer and 

Brines) , 665 

cancer, miostagmin reaction in diag- 
nosis of, (Schneider), 340 
radium treated, follow-up of, 

(Schneider), 344 

cavity, absence of .pathologic organ- 
isms in, (Isbruch), 356 

(abst.) 

contents, premature expulsion of, 
(Ehrenfest) , 871 

hemorrhage, irregular, treatment of, 
by female sex hormone, 
(Goldstine and Pogelson), 
464 

studies on, (Pluhmann and Morse), 
455 

inertia, th^ophysin in, (Bauer), 411, 
7 o2 

inversion, acute puerperal, (Ham- 
block), 434 

irrigation with alcohol during puer- 
perium, (Brock), 574 (abst.) 
mucosa, excretory function of, (Sak- 
uma), 289 (abst.) 

mucous membrane, human, during 
^^enstruation, (Bartelmez), 

myomas, sedimentation rate in (Ma- 
thieu, et al.), 202 ’ 

rupture, as complication of labor 
TT 4 ^ (Fnidley), 798 
Uterus, bacterial contents of, fifth day 
of normal puerperium, (Har- 
ris and Brown), 497 (abst.) 
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Uterus — Cent ’d 

bicornis unicollis, pregnane}' in, with 
the child occupying one horn 
and the placental site a por- 
tion of both, (Michael), 133 
carcinoma of, age incidence, (Bald- 
win), 728 

comparative anatomy of, (Rudolph and 
Ivy), 71 

coordination of, in labor, (Rudolph 
and Ivy), 65, 141 

fibromyomas of, in elderly primiparae, 
(Quigley), 236 

floating, case of, with calcified pe- 
dunculated fibroids, (Archer 
and Greenberg), 335 
involution of, (Galloway), 562 
malignancy of, sedimentation rate of, 
(Mathieu, et al.), 203 
multiple fibroids of the, pregnancy 
complicated by, (Gill), 137 
prolapse of, sedimentation rate in, 
(Mathieu, et al.), 203 
puerperal, gangrene of, (Weinzierl), 
451 (abst.) 

retroversion of, sedimentation rate in, 
(Mathieu, et al.), 203 
sarcoma of the, (Shapiro), 83 
torsion of, experimental, effect of, on 
vessels of parametrium and 
contiguous tissues, (Polak 
and Mazzola), 658 

unicornis with rudimentary left uterus 
and right ectopic pregnancy, 
(Hart), 131 

V 

Vagina, bacterial content of, on fifth 
day of normal puerperium, 
(Harris and Brown), 497 
(abst.) 

carcinoma of, age incidence, (Bald- 
win), 728 

primary, in girl of fourteen, (Bald- 
win), 728 

fungus infections of, (Plass, Hessel- 
tine. Sorts), 320 

physiology and pharmacology of, 
(Templeton, Stein and 
Schochet), 754 

Vaginal illumination, simple method of, 
(Shnayerson), 748 
repair, (Rongy), 269, 580 

Vaginismus, psychotherapy in, (Mayer), 
362 

Vaginitis in pregnancy, trichomonas 
vaginalis, (Bland, Goldstein, 
and ‘Wenrich), 365, 438 
trichomonas vaginalis, sedimentation 
rate in, (Mathieu, et al.), 
203 


Van den Burgh test in toxemia of preg- 
nancy, (Schumann), 386 
Vena cava, ligation of, (Laffont, Houel, 
and Ferrari), 497 (abst.) 
Venoclysis, the continuous intravenous 
administration of glucose, 
(McConnell), 250, 581 
Venous ligation in puerperal sepsis, 
(Ferrari and Houel), 664 
(abst.) 

Version, Braxton Hicks, treatment of 
placenta previa by (Nelms), 
552 

cases of, in hospitals, (Findley), 802 
in elderly primiparae, (Quigley), 238 
podalic, treatment of placenta previa 
by, (Nelms), 552 

Vesicular mole, bleeding in, (Hendry), 
216 

AUrgins, torsion of undiseased uterine 
adnexa in, (Downer and 
Brines), 665 

Visiting nurse, (Galloway), 564 
AUtal capacity during pregnancy, 
(Rowe), 654 

Vitamin diets, adequate, for mainten-. 

ance and growth, (Arey); 
895 

Vomiting of pregnancy, treatment of, 
(Van Wyck), 243, -581 
A'^on Recklinghausen’s disease, (Kush- 
ner), 116 ■ 

A’'ulva, carcinoma of, age incidence, 
(Baldwin), 728 

AT^ulvitis aphthosa, (Flusser), 268 (abst.) 
Vulvovaginitis, monilia, (Plass, Hessel- 
tine, Borts), 320 

A? 

AVarnekros serum, prophylactic and 
therapeutic use of, in puer- 
peral fever, (AVozak), 555 
(abst.) 

AVeight of babies of elderly primiparae, 
(Quigley), 240 

AVell-to-do patient, care of, (Polak), 865 
AVestergren technic, modified, results by, 
(Mathieu, et al.), 197, 591 
AVhite House Conference, editorial com- 
ment, 442 
number, 765 

program of committee on prenatal 
and maternal care, 901 

Z 

Zinc chloride ionization, chronic menor- 
rhagia cured by (Pedersen), 
122 

poisoning following chemical hyster- 
ectomy, (Burch and Burch), 
707 

Zondek-Aschheim test, (Kraul), 312 




